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TO  HIS  EXCELLENCY 

THE   HON.   RICHARD  J.   OGLESBY, 

GOVERNOR   OP    THB    STATB    OP    ILLINOIS. 

GBOLOGIOAL    ROOMS, 

Sprinqpield,  Jomuxry^  1868. 

Sir  :  I  have  the  honor  of  submitting,  for  publication,  the  Third  Volume  of 
mj  Report  on  the  Geological  Surrey  of  Illinois,  in  accordance  with  the  provi- 
sions of  the  third  section  of  an  act  passed  by  the  twenty-fifth  General  Assembly 
and  approved  February  28, 1867,  entitled  <<An  act  to  increase  the  efficiency  of 
the  Geological  and  Mineralogical  Survey  of  Illinois ;''  which  section  reads  as 
follows : 

"  Sectiom  8.  Thai  the  publicaiion  of  three  thoosand  copies  of  the  third  volume  of  the 
Report  of  the  State  Geologist  is  herebj  authorized;  and  the  sum  of  five  thousand  dollars, 
in  addition  to  the  unexpended  balance  made  for  the  publication  of  the  two  preceding 
Tolmmes,  is  hereby  appropriated,  to  defray  the  cost  of  engraving,  and  such  incidental 
expenses  as  may  occur — to  be  expended  under  the  direction 'and  by  the  approval  of  the 
Governor  and  State  Geologist  And  the  Secretary  of  State  is  hereby  required  to  procure 
the  paper  necessary  for  the  said  third  volume,  through  the  state  contractor,  of  a  quality 
not  Inferior  to  that  used  in  the  preceding  volumes ;  and  the  amount  necessary  to  defray 
the  cost  of  the  same  is  hereby  appropriated.'' 

As  soon  as  possible,  after  the  passage  of  this  law,  a  contract  was  made  with 

"  The  Western  Engraving  Company  of  Chicago''  for  the  necessary  engravings, 

which  are  now  so  nearly  completed,  that  the  printing  need  not  any  longer  be 

delayed. 

I  have  the  honor  to  be, 

Your  obedient  servant, 

A.  H.  WORTHEN. 


CHAPTER    I. 

COAL  MEASURES  AND  LOWER  CARBONIFEROUS  LIMESTONES. 

The  Carboniferous  system  of  Illinois,  including  the  Coal 
Measures,  the  Conglomerate  and  the  lower,  or  Sub-carboniferous 
limestones,  attains  a  maximum  thickness  of  at  least  2500  feet, 
and  underlies  about  three-quarters  of  the  whole  area  of  the 
State ;  and  whether  we  consider  it  in  reference  to  its  strati- 
graphical  thickness,  its  geographical  extent,  or  the  value  of  the 
products  derived  from  its  mines  and  quarries,  it  ranks  first  in 
importance  among  the  geological  systems  developed  within  our 
borders.  Consequently  it  is  from  this  system,  mainly,  that  our 
great  mining  interests  are  to  be  developed,  and  every  new  fact 
observed,  which  tends  to  a  more  complete  understanding  of  the 
amount  and  accessibility  of  the  bituminous  coals,  fire  and 
potter's  clays,  iron  ores,  etc.,  of  the  Coal  Measures,  or  the  galena, 
the  fluor-spar,  and  the  various  building  stones  and  limestones 
of  the  lower  Carboniferous  series,  is  important,  as  tending  to 
facilitate  our  mining  operations,  increase  the  annual  products 
of  our  mines,  and  promote  the  industrial  interests  of  our  people. 

In  the  prosecution  of  the  field  work  of  the  survey  during  the 

past  season,  special  attention  was  given  to  the  determination  of 

the  number,  thickness  and  relative  position  of  our  valuable 

coals,  and  we  are  now  able  to  present  a  correct  vertical  section 

of  the  Coal  Measures,  as  they  are  developed  ingthe  central  and 

northern  portions  of  the  State,  and  to  correct  some  errors  we 

were  led  into,  in  the  first  volume,  in  attempting  to  fix  a 

parallelism  between   our  coals  and  those  of  Kentucky,   as 

represented  in  the  Kentucky  section.     On  taking  charge  of 

—1 
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the  Ulinois  survey,  I  thought  it  important,  inasmuch  as  our 
coal  field  was  known  to  be  the  northern  extension  of  the 
Kentucky  basin,  to  establish,  if  possible,  a  parallelism  between 
the  coals  of  Illinois  and  those  of  Kentucky,  as  they  were 
represented  in  the  published  sections  of  the  Kentucky  Eeports, 
in  regard  to  the  correctness  of  which  we  had  entertained  no 
doubt,  as  they  had  been  constructed  under  the  supervision  of 
that  eminent  geologist,  the  late  Dr.  D.  D.  Owen,  whose  repu- 
tation *as  a  reliable  practical  geologist  was  second  to  no  man's  in 
the  west.  With  this  object  in  view,  I  secured  the  services  of 
Prof.  Leo  Lesquereux,  who  had  been  employed  in  Kentucky 
and  was  consequently  familiar  with  the  coals  of  that  State; 
and,  together,  we  visited,  during  the  summer  of  1860,  the 
principal  coal  mines  worked  at  that  time  in  our  State,  examined 
the  coals,  making  careful  sections  of  the  beds  with  which  they 
were  associated,  and  collected  the  fossils  characteristic  of  the 
different  groups,  and  the  result  of  our  observations  was  given 
in  the  first  volume  of  the  Report.  Subsequently  we  became 
satisfied  that  some  of  the  conclusions  to  which  we  had  been 
led  in  regard  to  the  position  of  some  of  our  coal  beds  were 
erroneous,  and  we  were  finally  compelled  to  believe,  from 
further  investigations,  that  the  Kentucky  section  was  incorrect; 
or  else  no  parallelism  could  be  made  out  between  the  workable 
coals  of  the  two  States.  For  example,  the  Avicvlo-pecten 
rectUaterariay  (Cox's  sp.),  with  the  associated  fossils,  which  in 
Kentucky  was  regarded  as  characteristic  of  their  coal  No.  9, 
was  found  in  Illinois  in  a  much  lower  position,  and  character- 
izing a  coal  here,  which  was  not  higher  in  the  series  than  coals 
No.  3  or  4  of  their  sections;  and  furthermore,  we  became 
satisfied  that  all  the  workable  coals  in  Illinois  were  restricted 
to  the  lower  part  of  the  measures,  and  that  we  had  no  coals, 
except  some  thin  beds  of  no  practical  value,  that  occupied  as 
high  a  position  m  the  series  as  Nos.  9  and  11  of  the  Kentucky 
section. 

In  order  to  fully  determine  the  question  as  to  the  true 
position  of  the  Illinois  coals,  a  section  was  made  by  myself  and 
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Prof.  Lesquereux  during  the  early  part  of  the  past  summer, 
along  the  valley  of  the  Illinois  river,  commencing  in  Schuyler 
county,  where  the  lower  portion  of  the  Coal  Measures  rests 
upon  the  Lower  Carboniferous  limestone,  and  extending  to 
LaSalle,  where  the  measures  are  suddenly  intersected  by  an 
upheaval  of  Silurian  strata.  The  Illinois  runs  diagonally 
across  the  Coal  Measures  in  this  portion  of  the  State  for  a 
distance  of  more  than  a  hundred  miles  by  the  course  of  the 
stream,  which  is  from  N.  E.  to  S.  W.,  and  intersects  all  the 
measures  occurring  in  the  central  and  northern  portions  of  the 
State.  This  section  gives  us  10  seams  of  coal  in  a  vertical 
thickness  of  about  six  hundred  feet,  all  of  which  have  been 
identified  in  the  immediate  vicinity  of  the  Illinois  river,  except 
No.  4,  which  was  seen  only  at  Effnour's  mine,  near  Cuba,  in 
Fulton  county,  and  is  probably  only  a  local  development.  Six 
of  these  seams  average  from  2i  to  6  feet  in  thickness,  while 
the  others  range  from  2  feet  down  to  a  few  inches.  We  have 
numbered  them  consecutively  from  the  base  of  the  section 
upward,  and  it  will  be  seen  at  a  glance,  by  referring  to  the 
section,  that  all  the  workable  coals  belong  to  the  lower  division 
of  the  measures,  and  are  inclosed  in  the  lower  three  hundred 
feet  of  strata.  We  have  seen  no  coal  in  the  State  more  than 
two  feet  in  thickness  that  appears  to  belong  above  the  horizon 
of  coal  No.  6  of  this  section,  and  all  the  thicker  beds  that  have 
come  under  our  observation  in  those  portions  of  the  State 
already  examined,  can  be  readily  referred  to  some  one  of  those 
represented  in  the  lower  division  of  the  following  section.  The 
various  shafts  sunk  in  the  upper  measures  during  the  past  year 
have  given  us  much  information,  obtainable  in  no  other  way, 
in  regard  to  the  distribution  of  the  coal  in  the  central  and 
northern  portions  of  the  State;  but  as  these  shafts  have  been 
carried  no  deeper  than  was  necessary  to  reach  coals  No.  6,  or 
5  where  that  was  wanting,  we  know,  as  yet,  nothing  in  relation 
to  the  extent  to  which  the  lower  seams  are  developed  at  points  * 
remote  from  their  outcrop.  The  lower  seam,  however,  or  No. 
1  of  the  following  section,  has  not  yet  been  identified  along 
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the  northern  borders  of  the  coal  field,  and  No.  2  appears  to 
have  taken  its  place  in  that  portion  of  the  State.  A  boring  of 
250  feet  below  No.  5,  or  the  Howlett  seam,  would  settle  the 
question  as  to  the  development  of  all  the  lower  seams  at  any 
given  point ;  but  as  they  are  usually  somewhat  thinner  than 
the  higher  seams,  but  little  efibrt  will  probably  be  made  towards 
their  exploration  until  the  thicker  seams  are  exhausted  at 
some  distant  future  period.  There  is  no  good  reason  to  suppose 
that  the  coals  below  No.  5  will  not  be  found  in  the  centre  of 
the  coal  field,  and  they  might  even  attain  there  a  greater 
thickness  than  they  usually  present  on  the  borders  of  the 
field;  and  this  would  be  strictly  in  accordance  with  what 
might  be  expected  in  tracing  a  bed  of  coal  from  the  borders 
towards  the  centre  of  the  basin.  And  as  the  distance  from 
the  surface  to  these  lower  seams  in  central  Illinois,  is  much 
less  than  the  depth  at  which  coal  is  now  successfully  mined 
in  other  countries,  the  time  must  come,  unless  the  discoveries 
of  science  should  give  us  some  cheaper  substitute  for  coal, 
when  all  the  seams  in  the  Illinois  basin  will  be  opened  up,  and 
their  rich  deposits  made  available,  even  to  the  depth  of  a 
thousand  feet  or  more  below  the  surface. 

The  lower  part  of  the  following  section  has  been  constructed 
from  continuous  outcrops  of  the  lower  coals,  and  the  beds  with 
which  they  are  associated,  in  the  valley  of  the  Illinois  river, 
and  the  upper  part  from  the  outcrops  in  the  vicinity  of  LaSalle, 
and  from  the  shafts  at  that  point  and  in  the  vicinity  of  Spring- 
field. The  measures  become  thinner  and  more  calcareous 
towards  the  northern  borders  of  the  coal  field,  and  consequently 
the  limestones  are  more  numerous  and  relatively  somewhat 
thicker,  as  they  are  represented  in  this  section,  than  they  will 
prove  to  be  in  the  central  and  southern  portion  of  the  State, 
especially  in  that  part  of  the  section  above  the  workable  coals. 
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By  comparing  the  foregoing  with  the  Kentucky  section,  we 
shall  find  that  there  are  no  beds  in  Illinois  that  can  be  referred 
to  those  in  that  section  intervening  between  the  Mahoning 
and  Anvil-rock  sandstones,  and  no  sandstone  associated  with 
our  upper  coals  that  can  properly  be  considered  as  the  equiva- 
lent of  the  upper  sandstone  of  their  section,  unless  it  is  that 
over  our  coal  No.  6.  Hence,  we  are  inclined  to  believe  that 
two  difierent  outcrops  of  the  same  bed  of  sandstone  in  Ken- 
tucky have  been  mistaken  for  distinct  beds,  occupying  difierent 
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stratigraphical  positions,  and  by  adopting  this  supposition  they 
have  increased  the  thickness  of  the  measures  300  feet  more 
than  they  really  attain,  and  nearly  doubled  the  number  of  their 
workable  coals.  That  this  is  the  true  explanation  of  the  want 
of  parallelism  between  our  section  and  theirs,  seems  highly 
probable  from  the  general  correspondence  of  the  strata  for  300 
feet  below  these  sandstones,  as  illustrated  by  the  subjoined 
parallel  sections  of  the  strata  as  taken  from  the  Kentucky 
section. 


10fe€t 


40  feet. 


60  feet 


90  feet 


AnTll-rock  sandstone. 
Coal,  8  feet 
Shale. 

Coal,    feet. 
Shale. 

CoalfSfBet. 
Shale. 

Coal,  6  feet 
Shale. 

Coal,  0  inches. 


70  feet. 


Shale. 


110  feet. 


Coal,  2X  feet 


Shale. 


Coal,  8  feet 


Mahoning  sandstone. 
Coal,  4  feet 


96  feet 


Shale. 


25  feet 


Coal,  8  feet 


180  feet 


Thin  coal  and  lime- 
stone. 


Shale. 


100  feet 


Coal,  9)4  feet 


Shale. 


Coal,  1  foot  8  inches. 


The  lower  portion  of  these  two  sections  correspond  almost 
exactly  the  one  with  the  other,  while  in  the  upper  part,  the 
only  variation  consists  in  the  intercalation  of  three  beds  of  coal 
in  the  first  hundred  feet  below  the  Anvil-rock,  while  there  is 
but  one  in  the  same  space  below  the  Mahoning.  But  any  one 
accustomed  to,  working  in  the  Coal  Measures,  will  see  at  a 
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glance  the  probable  synchronism  of  the  strata  in  these  two 
sections,  for  sections  could  scarcely  be  made  through  equivalent 
beds  at  points  20  miles  apart,  anywhere  in  the  measures,  that 
would  not  show  quite  as  marked  a  variation  in  the  thickness 
and  lithological  characters  of  the  strata,  as  are  presented  in 
those  just  given.  Now,  if  we  take  from  the  Kentucky  section 
this  upper  sandstone  and  the  beds  intervening  between  it  and 
the  Mahoning,  we  have  a  general  correspondence  between  the 
sections  in  Illinois  and  Kentucky,  perhaps  as  decided  as  could 
be  expected  to  occur  in  remote  portions  of  the  same  coal  field; 
the  most  important  difference  being  in  the  aggregate  thickness 
of  the  strata,  a  variation  for  which  we  have  already  suggested 
an  explanation.  Two  outcrops  of  the  sandstone,  presenting 
some  variation  in  lithological  characters,  might  easily  be  mis- 
taken for  different  beds,  and  referred  to  distinct  horizons  in  the 
construction  of  a  general  section,  especially  where  such  section 
was  made  by  a  compilation  of  local  sections,  predicated  upon 
what  appeared  to  be  the  general  dip  and  trend  of  the  strata, 
and  any  one  familiar  with  the  frequent  oscillations  that  occur 
in  the  dip  of  the  beds  in  our  western  coal  fields,  will  readily 
perceive  how  such  an  error  might  result  from  this  cause. 

But  it  may  be  said  in  objection  to  these  views,  that  inasmuch 
as  we  have  only  about  500  feet  of  measures  above  the  conglom- 
erate in  the  Illinois  section,  they  may  represent  only  the  lower 
part  of  the  Kentucky  section,  and  that  we  have  in  Illinois  no 
representation  of  the  strata  equivalent  to  their  upper  beds. 
But  in  answer  to  this  it  is  only  necessary  to  say  that  the 
limestones  which  occur  in  the  upper  200  feet  of  the  Illinois 
section  contain  well  marked  upper  Coal  Measure  fossils,  which 
agree  specifically  with  many  of  those  occurring  in  Kansas  in 
beds  which  have  been  called  Parmo-carhaniferoua  by  Messrs. 
Meek  and  Hayden,  as  indicative  of  their  position  at  the  very 
top  of  the  Coal  Measures,  and  in  1858  Dr.  Norwood  announced 
the  discovery  of  Permian  strata  in  Illinois,  from  the  striking 
similarity  of  the  group  of  fossils  occurring  in  the  limestone  at 
LaSalle,  to  those  which  characterized  Prof.  Swallow's  so-called 
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Lcnjoer  Fbrmia/n  beds  of  Kansas.  Furthermore,  the  lithological 
characters  of  the  strata  composing  the  upper  two  hundred  feet 
of  the  Illinois  section,  from  the  amount  of  calcareous  material 
they  a£ford,  resulting  in  the  formation  of  numerous  bands  of 
limestone,  would  naturally  leeA  to  the  same  conclusion,  and  we 
can  scarcely  doubt  that  these  calcareous  beds  are  at  least  in 
part  the  stratigraphical  equivalent  of  the  heavy  limestones, 
shales,  clays,  etc.,  of  Kansas,  forming  Prof.  Swallow's  Lower 
Permian,  more  appropriately  called  Psrmo-carhoniferous  by 
Messrs.  Meek  and  Hayden,  and  which,  thickening  rapidly  to 
the  westward,  culminate  in  thick  beds  of  limestone,  altogether, 
several  hundred  feet  in  thickness.  Again,  our  coal  No.  5, 
which  is  the  highest  workable  bed  but  one  in  the  series,  so  far 
as  we  know  at  the  present  time,  is  characterized  by  the  same 
fossil  shell,  {Avicvlo^pecten  rectilateraria^  Cox's  sp.),  which  is 
relied  on  in  Kentucky  as  characteristic  of  their  coal  No.  9, 
the  highest  but  one  workable  bed  in  that  State ;  and  there  can 
be  no  reasonable  doubt  but  these  coals  are  equivalent  strata, 
holding  the  same  relative  position  both  in  Illinois  and  Ken- 
tucky. These  views  are  sustained  both  by  the  stratigraphical 
and  palseontological  evidence,  and  although  the  aggregate 
thickness  of  our  Coal  Measures  may  be  considerably  less  than 
they  are  in  Kentucky,  nevertheless  we  have  a  considerable 
development  of  the  upper  measures,  even  as  far  north  as 
LaSalle,  and  the  numerous  thin  bands  of  limestone  alternating 
with  thin  beds  of  coal,  indicate  the  close  relation  of  the  upper 
portion  of  the  Illinois  section  with  similar  beds  in  Kansas  and 
western  Missouri,  that  have  always  been  referred  to  the  upper 
Coal  Measures.* 

Although  all  the  coal  seams  represented  in  the  Illinois  section 
occur  in  the  strata  above  the  Conglomerate  or  Millstone  grit, 
nevertheless  there  are  some  local  developments  of  coal  in  the 

*Bj  the  terms  Upper  and  Lower  Coal  Measures,  as  here  used,  the  upper  and  lower 
parts  of  the  true  Coal  Measures  are  meant,  and  these  divisions  are  merely  used  for 
conTenience,  and  not  as  referring  to  any  natural  physical  break  in  the  series.  We 
haye  no  Lower  Coal  Measures  here,  equivalent  to  what  is  so  termed  by  British  Qeolo- 
gists,  below  the  horizon  of  the  Mountain  Limestone. 

2— 
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sandstone,  where  it  is  fully  developed  in  the  southern  portion  of 
the  State.  The  conglomerate  coals  are  usually  not  more  than 
two  or  three  feet  in  thickness  and  the  extent  of  their  develop- 
ment and  their  peculiar  characteristics  will  be  given  more  in 
detail  in  the  reports  on  the  counties  where  they  occur.  In  the 
valley  of  the  Illinois,  where  the  principal  examinations  were 
made  for  the  construction  of  the  section  now  under  considera- 
tion, the  conglomerate  seldom  exceeds  25  feet  in  thickness  and 
is  frequently  wanting  altogether,  so  that  the  fire  clay  of  the  coal 
No.  1  often  rests  on  the  Lower  Carboniferous  limestone.  A 
single  development  only  of  conglomerate  coal  was  met  with  in 
our  examinations  in  the  valley  of  the  Illinois,  and  this  was 
found  in  Scott  county,  and  was  too  thin  to  be  of  any  practical 
value.  In  the  southern  part  of  the  State  where  this  sandstone 
attains  a  thickness  of  two  or  three  hundred  feet,  the  coal 
producing  conditions  appear  to  have  been  more  favorable,  and 
although  the  seams  occurring  in  this  horizon  are  generally  thin 
and  local  in  their  development,  yet  they  are  sometimes  found 
valuable  in  regions  where  the  higher  coals  are  not  accessible. 

"We  will  now  describe  briefly  the  coals  in  the  foregoing 
section,  with  the  principal  points  where  they  have  been 
identified  in  the  region  already  examined,  noticing  such  facts 
as  may  be  of  value  to  the  practical  miner  and  those  directly 
interested  in  coal  mining. 

The  lower,  or  No.  1  coal  of  the  Illinois  section,  is  the  Exeter 
coal  of  Scott  county,  which  has  been  opened  at  many  points 
in  that  and  the  adjoining  counties  on  both  sides  of  the  Illinois 
river.  It  wa^  originally  worked  in  Scott  county,  near  Win- 
Chester,  and  at  Frost's  coal  banks,  (now  Moore's),  eight  miles 
from  Winchester,  on  the  Little  Sandy,  by  stripping  off*  the 
thin  beds  of  superficial  material  that  covered  the  coal  in  the 
valleys  of  the  streams.  It  is  how  worked  at  the  last  named 
locality  and  in  the  vicinity  of  Exeter  by  drifting  into  the  hill 
sides  along  the  line  of  outcrop,  and  near  Winchester  by  a  shaft 
carried  down  through  the  drift  and  shale  to  the  coal.  At 
Neeley\ille,  in  Morgan  county,  this  seam  was  opened  by  a 
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shaft,  and  was  found  about  35  feet  below  the  Neeleyville  coal. 
In  Schuyler  county  it  is  found  at  the  base  of  the  bluff  one 
mile  above  Frederick,  and  has  been  opened  by  drifting  on  Mr. 
Spiller's  place.  It  is  usually  overlaid  by  a  hard  bituminous 
slate,  which  forms  an  excellent  roof.  In  Scott  and  the  adjoin- 
ing counties  this  coal  is  usually  underlaid,  first  by  two  or  three 
feet  of  impure  fire  clay,  next  by  a  very  hard  nodular  steel  gray 
limestone,  which  is  succeeded  by  ten  to  twelve  feet  of  light 
gray  potter's  clay.  At  some  points,  however,  the  limestone 
and  potter's  clay  are  wanting,  and  the  fire  clay  rests  directly 
on  the  limestone  of  the  St.  Louis  group.  The  coal  usually 
ranges  from  two  to  three  feet  in  thickness  and  is  of  fair  quality. 
The  black  slate  of  the  roof  contains  a  few  fossil  shells,  among 
which  the  Diacina  nitiday  Productua  longispinvs  and  Lingula 
umbonata  are  the  most  common.  In  the  extreme  northern 
portion  of  the  State  this  seam  has  not  yet  been  positively 
identified,  and  it  appears  to  be  more  uncertain  in  its  northern 
development  than  some  of  the  higher  seams. 

Coal  No.  2  is  the  lower  seam  at  Murphysboro,  the  Colchester 
coal  in  McDonough  county,  the  Morris  coal  of  Grundy  county, 
the  lowest  seam  at  LaSalle,  the  Braceville  coal,  the  lowest  coal 
in  the  Pontiac  shaft?  the  Neelyville  coal  and  the  lower  seam 
near  Carbondale.  At  Murphysboro  it  is  divided  by  a  clay 
parting  a  few  inches  thick,  and  in  Schuyler  county,  between 
Pleasant  View  and  the  river  bluffs,  we  find  two  seams  of  coal 
separated  by  two  or  three  feet  of  shale,  which  may  probably 
be  referred  to  this  coal.  It  varies  in  thickness  from  two  to 
five  feet,  and  affords  a  coal  of  excellent  quality.  At  Murphys- 
boro that  portion  of  the  coal  below  the  clay  parting  appears 
to  be  suflBciently  pure  and  free  from  pyrites  to  be  used  in  its 
raw  state  for  smelting  iron.  This  coal  usually  has  a  roof  of 
clay  shale,  and  at  some  localities,  as  at  Neelyville,  a  few  inches 
of  coal  has  to  be  left  to  strengthen  the  roof.  The  roof  shales 
of  this  coal  contain  a  great  variety  of  fossil  ferns  in  a  very  fine 
state  of  preservation,  and  at  several  localities,  especially  in 
Grundy  county,  the  shale  contains  many  nodules  of  impure 
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iron  ore,  inclosing  ferns,  Crustacea,  insects,  and  a  few  fishes  in 
a  remarkably  fine  state  of  preservation.  Although  these  iron 
nodules  are  quite  rare  at  some  localities  where  this  coal  is 
exposed,  and  might  be  overlooked  by  the  careless  observer,  we 
have  found  them  both  at  Colchester  and  Murphysboro,  and 
have  no  doubt  that  they  will  be  found  very  generally  associated 
with  this  coal  wherever  the  overlying  shales  are  well  exposed. 

Coal  No.  3  is  somewhat  local  in  its  development,  but  has 
been  identified  at  two  or  three  localities.  It  outcrops  on  Coal 
creek,  in  Schuyler  county,  about  a  mile  and  a  half  southwest 
of  Frederick.  This  coal  is  here  from  three  to  four  feet  thick 
and  is  overlaid  by  a  dark  shelly  limestone,  sometimes  concre- 
tionary in  its  structure  and  full  of  fossils,  among  which  are 
CardiomorpTm  Missouriends  associated  with  some  small  cham- 
bered shells  belonging  to  the  genera  Nautilus  and  Ooniatiies. 
Near  Colchester  this  limestone  is  found  about  thirty-five  or 
forty  feet  above  coal  No.  2,  but  there  is  only  a  streak  of  coal 
associated  with  it.  In  the  vicinity  of  Pleasant  View,  and 
about  a  mile  northeast  of  Farwell's  coal  shaft,  this  limestone 
is  found  in  descending  the  small  branch  on  the  north  side  of 
the  plank  road,  but  the  coal  is  here  replaced  by  bituminous 
shale.  This  is  probably  the  equivalent  of  the  upper  seam  at 
Murphysboro,  or  at  any  rate  holds  about  the  same  strati- 
graphical  position,  but  it  does  not  appear  to  be  represented  at 
all  in  the  shaft  at  LaSalle. 

No.  4  is  a  local  coal,  which  has  only  been  identified  at  a 
single  locality.  It  was  found  near  Cuba,  in  Fulton  county,  at 
Mr.  Effnour's  place,  and  outcrops  about  twenty  feet  below 
No.  5,  or  the  main  coal,  at  that  point.  It  is  about  four  and  a 
half  feet  thick,  and  is  overlaid  by  bituminous  shale  and  sand- 
stone.    No  fossils  were  seen  in  connection  with  it. 

No.  5  is  one  of  the  most  reliable  coals  in  the  series,  and  is 
found  almost  universally  developed  wherever  the  proper  horizon 
has  been  examined.  It  is  the  Howlett  coal,  found  in  the  shaft 
near  Springfield,  at  a  depth  of  230  to  250  feet  below  the 
surface,  the  Pleasant  Plains  coal,  the  Kushville  and  Pleasant 
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View  coal,  in  Sohujler  county,  the  lower  coal  in  the  shall  at 
Petersbuig,  in  Menard  county,  the  lower  coal  at  the  old  Pitts- 
burg mines,  in  St.  Clair  county,  the  lower  coal  at  Kingston 
and  on  the  Eackapoo,  in  Peoria  county,  the  middle  coal  in  the 
LaSalle  shaft,  the  lower  coal  one  mile  west  of  Brighton,  in 
Jersey  county,  and  probably  the  DuQuoin  coal,  in  Perry  county. 
I  am  not  quite  positive  as  to  the  identity  of  this  seam  with  the 
coal  at  the  last-named  locality ;  but  from  the  best  evidence  I 
have  been  able  to  obtain,  I  am  inclined  to  regard  the  DuQuoin 
coal  aa  No.  5  of  the  general  section,  although  this  and  the 
succeeding  coal  No.  6  are  so  near  together,  and  are  associated 
with  beds  so  similar  in  their  lithological  characters,  that  it  is 
often  difficult  to  determine  to  which  seam  an  outcrop  belongs, 
where  only  one  is  developed.  Both  seams  have  usually  a 
limestone  roof,  and  are  underlaid  by  a  dark  fire  clay  inclosing 
limest(me  pebbles,  or  passing  into  a  nodular  argillaceous  lime- 
stone, so  that  unless  the  characteristic  fossils  are  abundant^  it 
is  often  difficult  to  determine  whether  a  coal  occurring  near 
this  horizon  should  be  referred  to  one  or  the  other  of  these 
seams.  No.  5  is,  however,  usually  well  characterized  by  the 
fossil  shells  that  occur  abundantly  at  most  localities  in  the 
bituminous  shales  above  it.  These  are  Aviculopecten  rectilatera- 
rioy.  Diacina  nitiddf  Lingttia  umbonata,  Oardinial  fragilia, 
(Cox's  sp.,)  Solenomya  adeniformisy  (Cox's  sp.,)  and  the  variety 
of  ProdvxAu8  longiapinus,  described  by  Me&srs.  Norwood  and 
Pbatten  under  the  name  of  P.  muricattis.  In  Kentucky  the 
first^named  species  is  mainly  relied  on  to  identify  their  coal 
No.  9,  which  is  probably  the  equivalent  of  this,  and  it  is  found 
abundantly  at  LaSalle  and  in  Gallatin  county  over  this  coal; 
but  in  the  central  part  of  the  State  the  Discma  and  Lingula 
are  the  most  common  fossils  in  the  bituminous  shale  above  it. 
In  the  nodular  limestone  below  this  coal,  no  characteristic 
fossils  have  been  observed. 

The  coal  from  this  seam  is  of  excellent  quality,  and  at 
some  localities,  as  at  Hewlett,  in  Sangamon  county,  the  coal  is 
remarkably  free  from  sulphuret  of  iron,  and  from  experiments 
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recently  made,  seems  to  be  pure  enough  to  be  used  in  the  raw 
state  for  smelting  iron.  It  is  a  harder  and  heavier  coal  than 
that  from  the  seam  above  it>  and  appears  to  be  bj  far  the 
most  valuable  coal  yet  discovered  in  this  portion  of  the  state. 
Coal  No.  6  is  the  Belleville  and  Caseyville  coals,  and  the 
upper  seam  at  the  old  Pittsburg  mines,  in  St.  Clair  county, 
the  Hodges'  creek  coal,  in  Macoupin  county,  the  upper  seam 
one  mile  west  of  Brighton,  in  Jersey  county,  the  upper  coal  at 
Kingston  and  on  the  Kickapoo,  in  Peoria  county,  the  upper 
seam  at  Petersburg,  and  the  three  feet  seam  in  Beard  and 
Sanderson's  shaft,  near  Springfield,  the  upper  coal  at  LaSalle, 
and  the  Sparta  coal,  in  Randolph  county,  and  most  probably 
the  coal  reached  in  the  shaft  at  Carlinville  at  the  depth  of 
275  feet.  In  the  southern  part  of  the  state  it  is  generally 
from  six  to  seven  feet  in  thickness;  in  Peoria,  Fulton  and 
LaSalle,  from  four  to  five  feet,  while  in  Sangamon  and  Menard 
its  thickness  varies  from  a  few  inches  to  three  feet.  The 
bituminous  shale  above  it  is  usually  quite  thin,  and  is  succeeded 
by  limestone  and  calcareous  shales,  that  locally  attain  a  thick- 
ness of  fifteen  or  twenty  feet.  Fossils  are  usually  abundant 
where  this  limestone  is  well  developed,  and  taken  as  a  group 
they  present  a  peculiar  aspect  quite  unlike  those  associated 
with  the  lower  seams.  The  outcrop  of  this  seam  of  coal  and 
its  associated  limestones  in  St.  Clair  county,  affords  the  best 
possible  opportunity  to  study  its  characteristic  fauna,  and  the 
following  species  are  abundant  at  the  Caseyville  and  Pittsburg 
mines,  viz:  Spiri/er  cameratuSy  Prodvctua  costatvs?  P.  PraOenr 
anwy  P.  WUheranuSy  Chonetea  meaolobay  G.  granxdiferoy  Athyria 
subtilita  and  A.  Boyisaii.  More  rarely  we  find  Prodvctua 
punctcUuay  P.  longiapinua  (var.  splendens  of  Norwood  and 
Pratten),  with  spines  of  ArchceocUiarisy  and  plates  and  joints 
of  crinoidea;  and  near  Belleville  we  find  Pktrodua  occidentalia. 
In  the  nodular  limestone  below  this  coal,  Bellerophon  nodooari- 
natvsy  Natiocpaia  like  N.  AlUmenaiay  Spirifer  Uneatua  and  Chcetetea 
milleparaceua  occur.     On  Hodge's  creek  this  last-named  species 
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is  associated  with  a  peculiar  group  of  small  univalve  shells* 
that  have,  as  yet,  heen  met  with  in  no  other  locality. 

This  is  the  highest  seam  in  the  Illinois  section  that  attains 
an  average  thickness  of  more  than  two  feet  in  any  part  of 
central  or  northern  Illinois  hitherto  examined.  In  St.  Clair 
county,  at  the  old  Pittsburg  mines,  this  seam  is  only  about 
sixty  feet  above  the  base  of  the  measures,  a  fact  probably  due 
to  the  irregular  distribution  of  the  lower  part  of  the  Coal 
Measures  at  that  locality,  and  hence  it  is  not  surprising  that 
it  should  have  been  regarded  as  one  of  the  lower  coals,  until 
explorations  had  been  extended  into  other  portions  of  the 
State,  where  the  lower  part  of  the  measures  attained  their 
normal  development.  The  coal  aflforded  by  this  seam  is 
generally  softer  and  lighter  than  that  from  No.  5,  and  the 
seam  is  more  uncertain  and  irregular  in  its  development,  and 
consequently  more  expensive  to  mine  from  the  frequent 
occurrence  of  "horse-backs"  than  No.  5.  We  have  never 
seen  both  these  coals  developed  at  the  same  locality  to  their 
maximum  thickness ;  but  where  one  attains  a  thickness  of  six 
to  seven  feet,  the  other  will  be  quite  thin,  or,  perhaps,  entirely 
wanting.  This  is  the  case  in  St.  Clair  county  where  No.  6  is 
folly  developed  and  No.  5  is  too  thin  to  be  worked  profitably; 
while  in  Sangamon  and  Menard  counties  the  lower  seam 
averages  about  six  feet  in  thickness,  while  the  upper  varies 
from  a  few  inches  to  three  feet.  In  Peoria  and  Fulton  counties 
they  both  attain  a  workable  thickness,  ranging  from  four  to 
five  feet,  but  do  not  reach  the  maximum  attained  at  points 
farther  south. 

Above  this  coal  we  find  a  series  of  sandstones  and  shales, 
alternating  with  thin  beds  of  limestone,  with  five  or  more  thin 
seams  of  coal  ranging  from  a  few  inches  to  two  feet  in  thick- 
ness. 

Coal  No.  8  is  the  small  coal  outcropping  on  the  breaks  of 
Spring  creek,  in  the  vicinity  of  Springfield,  and  on  the  Sanga- 

*8ee  Vol.  II,  pi.  28  and  31,  pp.  351  to  860. 
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mon,  at  Howlett,  where  it  averages  about  two  feet  in  thickness, 
and  affords  a  coal  of  fine  quality.  It  can  only  be  worked  with 
profit  where  its  outcrop  is  in  close  proximity  to  a  good  market, 
and  since  the  opening  of  the  lower  and  thicker  seam,  and 
consequent  reduction  in  the  price  of  coal,  it  will  have  to  be 
abandoned.  The  seams  above  this,  as  well  as  No.  7,  have  not 
yet  been  found  thick  enough  in  Northern  Illinois  to  be  of 
practical  value  in  the  production  of  coal. 

The  coal  mining  interests  of  the  State  are  now  undergoing 
a  rapid  development,  and  coal  is  taking  the  place  of  wood  on 
all  our  principal  railroads,  and  for  the  production  of  steam  in 
our  mills  and  manufactories,  and  also  to  a  great  extent  for 
domestic  purposes.  The  product  of  our  coal  mines  for  the  past 
year,  (1867),  according  to  the  most  reliable  statistics  we  have 
been  able  to  obtain,  is  fully  1,500,000  tons,  notwithstanding 
the  embarrassments  some  of  our  principal  mining  companies 
have  encountered  from  strikes  among  the  miners,  some  of 
which  have  continued  for  several  months,  causing  a  total 
suspension  of  mining  operations  for  the  time;  and  there  is  no 
doubt  but  there  will  be  a  constant  annual  increase  in  this 
branch  of  our  mineral  productions  from  this  time  forward,  as 
new  mines  are  constantly  being  opened  along  the  principal 
railroad  lines,  as  fast  as  the  demand  for  coal  justifie0  the 
investment  of  the  required  capital.  There  is  perhaps  no  other 
area  of  equal  extent  in  the  United  States,  where  coal  is  so 
easily  obtained  with  a  moderate  expenditure  of  capital  as  in 
the  Illinois  Coal  Field.  This  results  in  part  from  the  undis- 
turbed condition  of  the  strata,  and  from  the  position  that 
the  principal  seams  occupy  near  the  middle  of  the  measures, 
rendering  them  accessible  by  shafts  almost  anywhere  in  the 
central  portion  of  the  State,  at  a  depth  ranging  fi-om  200  to 
400  feet.  The  dip  of  the  coal  from  the  western  borders  of  the 
State  to  Springfield,  is  to  the  eastward  about  seven  feet  to  the 
mile.  On  the  eastern  borders  of  the  State  no  detailed  exami- 
nations have  yet  been  made,  but  it  is  not  probable  that  the 
western  dip  of  the  strata  will  be  found  to  be  much  greater 
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than  that  in  the  opposite  direction.  Hence  the  mining 
engineer  will  be  able  to  estimate  with  considerable  accuracy 
at  what  depth  coal  may  be  reached  at  any  point  in  the  centre 
of  the  coal  field,  from  a  knowledge  of  the  surface  level  and 
the  general  dip  of  the  strata.  This  will  greatly  facilitate 
mining  operations  by  imparting  confidence  to  those  having  the 
means  to  invest  in  mining  enterprises,  and  enable  them  to 
calculate  with  a  degree  of  certainty  as  to  the  amount  required 
to  put  a  coal  mine  in  successful  operation  at  a  given  point,  thus 
relieving  this  branch  of  mining  from  the  risk  and  uncertainty 
usually  attending  similar  enterprises  for  the  development  of 
the  metalic  ores. 

Lead  Mines  of  Hardin  Ckmnty. — These  mines,  which  are  in 
the  St.  Louis  group  of  Lower  Carboniferous  limestones,  were 
first  opened  in  1842,  and  were  worked  for  about  nine  years, 
when  they  were  abandoned  for  the  want  of  the  necessary 
capital  to  prosecute  the  work  successfully.  They  have  been 
re-opened  within  the  past  two  years  by  the  "  Fair  View  Lead 
Mining  and  Smelting  Company,"  and  on  a  recent  visit  to  the 
locality,  I  found  them  in  successful  operation.  The  following 
statement  of  their  operations  since  the  re-opening  of  the 
mines,  was  kindly  furnished  by  H.  M.  Thompson,  Esq.,  in  a 
letter  bearing  date  December  13, 1867,  from  which  the  follow- 
ing extracts,  relating  especially  to  their  mining  operations 
since  the  re-opening  of  the  mines,  are  given :  * 

"Our  operations  commenced  with  the  clearing  out  and 
opening  of  what  is  called  the  ^Good  Hope,'  or  ^  Engine  Shaft,'  of 
Mr.  Barbour,  in  October,  1865.  The  following  spring  we 
erected  an  engine  and  mineral  house,  blacksmith  shop  and 
several  cabins  upon  the  property,  and  placed  a  large  engine 
and  boiler  upon  the  grounds,  with  pumps,  crushers  and  washers, 
and  separators  of  mineral,  in  a  permanent  manner  and  on  an 
extensive  scale.  The  engine  and  pumps  are  considered  of 
capacity  enough  to  carry  the  shaft  several  hundred  feet  deep. 


*For  a  detailed  report  of  the  Lead  Mines  of  Hardin  county,  See.  Vol.  I,  Chap.  XIII. 

—3 


18  GEOLOGY  OF  ILLINOIS. 

This  shaft  is  now  160  feet  deep,  6  feet  by  8,  and  excellently 
cribbed  up.  Mr.  Barbour  had  sunk  this  shaft  about  115  feet 
and  made  drifts  as  per  diagrams  in  your  report.*  The  present 
company,  which  was  incorporated  in  the  spring  of  1867,  under 
the  name  of  the  Fair  View  Lead  Mining  and  Smelting  Com- 
pany, have  confined  their  work  mostly  in  this  shaft  to  extend- 
ing the  Barbour  drifts,  and  making  new  ones,  and  to  taking 
out  the  fluor-spar  and  galena  thus  exposed.  They  erected  a 
small  reverberatory  furnace  in  November,  1866,  and  up  to 
December  1st,  1867,  they  had  taken  out  and  smelted  lead  as 
follows :  2440  pigs  of  lead,  or  176,387  pounds,  from  273,040 
pounds  of  ore ;  nearly  all  of  which  came  from  the  Good  Hope 
Shaft,  yielding  64io  per  cent. 

"In  September,  1867,  the  Company  commenced  clearing 
out  the  Whim  Shaft,  of  Barbour,  (now  called  the  ^Barlow 
Shaft').  It  is  now  80  feet  deep  and  well  cribbed,  ha«  a  good 
whim,  shed  and  pumps.  Excellent  mineral  filled  the  lode  as 
they  drifted  south  on  the  vein,  at  a  depth  of  80  feet.  No 
drifts  have  yet  been  made  north.  We  have  also  sunk  a  shaft 
(called  ^Thompson's  Shaft'),  near  the  house,  at  what  was  called 
the  ^Anderson  Well  Lode,'  and  have  it  thoroughly  cribbed  up. 
It  is  down  60  feet,  and  yields  much  fluor-spar  well  impregnated 
with  mineral.  Our  Mining  Engineer,  Capt.  Tippitt,  pro- 
nounced it  a  superior  veiny  for  the  amount  of  work  that  had 
been  done  on  it.  This  is  on  the  crop  vein  to  the  '  Good  Hope ' 
lode,  and  is  satisfactory  proof  of  its  existence  and  extent. 

^^The  vein  at  the  ^Good  Hope,'  ^Barlow'  and  ^Thompson' 
lodes  is  of  the  same  character  and  width,  averaging  eight  feet, 
and  is  nearly  perpendicular,  and  filled  with  fluor-spar,  princi- 
pally, throughout  its  whole  extent;  the  mineral  being  dissemi- 
nated unevenly  through  the  most  of.  it. 

"Assays  of  the  mineral  give,  as  a  fair  average,  85  per  cent, 
of  lead  to  the  100  pounds,  and  the  lead  yields  266  grains  of 
gold  and  532  grains  of  silver  to  the  100  pounds,  as  per  Dr. 

*8ee  Vol.  I,  PI.  1  a,  facing  page  867. 
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Theodore  Weiss'  assay  certificate.  As  yet,  the  Company  have 
not  attempted  the  separation  of  the  silver  in  a  large  way,  but 
contemplate  doing  so. 

"We  commenced  with  about  six  miners  and  laborers  in 
October,  1865,  and  have  gradually  increased  their  numbers  up 
to  the  present  time,  making  them  now,  all  told,  about  sixty. 
We  find  a  fair  market  for  our  fluor-spar,  and  have  recently 
contracted  with  responsible  parties  for  the  sale  of  all  the  mines 
will  yield.  These  mines  are  excellently  located  on  the  Ohio 
river,  with  a  steamboat  landing  on  the  property,  and  I  may 
say  that  we  consider  them  as  well  fitted  up  with  machinery  as 
any  mine  in  the  United  States,  and  have  no  doubt  of  their  value 
or  productiveness  for  the  future." 

Fluor-spar  veins  similar  to  those  above  described,  are  found 
in  other  portions  of  this,  as  well  as  the  adjoining  county  of 
Pope,  the  exact  localities  of  which  will  be  found  stated  in  the 
reports  on  these  coimties  in  Volume  I.  At  "  Lead  Hill,"  in 
Hardin  county,  considerable  galena  has  been  obtained  from  a 
shallow  opening  on  the  vein,  and  the  prospect  for  the  develop- 
ment of  a  productive  mine  at  that  locality  is  very  good, 
although  it  is  considerably  farther  from  the  Ohio  river  than 
the  mines  at  Rose  Clare,  and  the  product  would  have  to  be 
transported  a  distance  of  three  or  four  miles  to  the  nearest 
shipping  point  on  the  river. 

The  operations  at  the  Iron  Furnaces,  in  this  county,  are  still 
suspended,  awaiting  a  suflScient  investment  of  capital  and  skill 
to  render  the  enterprise  successful. 


CHAPTER    II. 

ALEXANDER    COUNTY.* 

This  county  forms  the  southern  extremity  of  the  State,  and  is  bounded  by 
the  Mississippi  on  the  west  and  south,  by  the  Ohio  and  Cache  rivers  on  the 
east,  and  by  Union  county  on  the  north.  It  includes  an  area  of  about  220 
square  miles,  more  than  one-half  of  which  b  alluvial  bottom  land,  occupying 
the  borders  of  the  streams  above  named,  and  in  the  southern  portion  of  the 
county  these  bottoms  extend  entirely  across  it,  from  the  Cache  river  to  the 
Mississippi.  The  bottom  lands  are  generally  flat,  and  are  interspersed  with 
Cypress  ponds  and  marshes,  and  a  portion  of  them  are  too  wet  for  cultivation 
without  a  thorough  system  of  drainage,  and  are  subject  to  annual  inundations 
from  the  floods  of  the  adjacent  rivers.  The  most  elevated  portion  of  these 
lands,  however,  has  a  light,  rich,  sandy  soil,  and  is  susceptible  of  a  high  state 
of  cultivation.  They  are  heavily  timbered  with  white  oak,  swamp  white  oak, 
bur  oak,  Spanish  oak,  yellow  poplar,  (tulip  tree),  shell-bark  and  pig-nut  hickory, 
ash,  beech,  and  white  and  sugar  maple,  all  of  which  are  found  on  the  highest 
bottoms,  and  indicate  a  soil  sufficiently  dry  for  cultivation.  The  swampy 
lands  are  characterized  by  the  growth  of  the  cypress,  sweet  gum,  pecan,  tupclo 
gum,  Cottonwood,  willow,  etc. 

In  the  northern  portion  of  the  county  the  Silurian  and  Devonian  formations 
predominate,  and  the  surface  is  roughly  broken,  and  the  arable  lands  are 
mostly  confined  to  the  creek  bottoms  and  the  more  gentle  slopes  adjacent  to 
the  streams.  The  river  bluffs  above  Santa  Fe  are  generally  steep  and  rocky, 
often  presenting  towering  cliffs,  or  rugged  chert  hills,  entirely  destitute  of 
timber,  or  but  partially  covered  with  scrubby  trees  and  shrubs  that  find  a 
scanty  foothold  in  the  rocky  surface.  The  southern  boundary  of  these  older 
formations  is  also  defined  by  a  line  of  bluffs,  similar  in  their  appearance  to 
those  on  the  Missbsippi.  These  extend  about  half  way  across  the  county,  in 
the  lower  part  of  township  15  S.,  and  then  trend  off  northeastwardly,  leaving  a 
bottom  from  three  to  five  miles  in  width  between  them  and  the  Cache  river. 


*Thi8  and  the  three  following  counties  are  reported  in  part  from  the  observations  of 
Mr.  Hbnry  Enoblmann.  A.  H.  W. 
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These  blaffs  appear  to  have  been  washed  by  a  powerful  stream  at  some  former 
period,  and  no  doubt  owe  their  origin  to  the  same  cause  that  excavated  the 
valley  of  the  Ohio. 

The  following  section  illustrates  the  relative  position  and  thickness  of  the 
formations  in  Alexander  county : 

The  alluvial  deposits  of  this  county, 
as  we  have  already  remarked,  cover 
the  lower  portion  of  the  comity,  from 
the  south  line  of  township  15  south, 
to  the  Ohio  river ;  they  also  skirt  the 
western  bank  of  the  Cache  river, 
nearly  to  the  north  line  of  the  county, 
and  occupy  a  large  portion  of  town- 
ship 14  east,  range  3  west,  in  the 
northwest  corner  of  the  county,  form- 
ing a  wide  bottom  between  the  lime- 
stone blufEis  and  the  M  ississippi.  They 
consist  of  irregularly  stratified  beds 
of  sand  and  loamy  clay,  alternating 
with  vegetable  humus,  similar  to  those 
seen  almost  anywhere  along  the  banks 
of  our  large  rivers.  Their  greatest 
thickness  above  the  low  water  level 
of  the  river,  probably  does  not  exceed 
thirty  feet. 

Tertiary, — ^The  outcrop  of  this 
formation,  as  we  have  elsewhere  re- 
marked, is  restricted  to  a  few  of  the 
most  southern  counties  in  the  State, 
and  although  we  have  obtained  fossils 
of  this  age  from  localities  much  fur- 
ther north,  we  have  been  unable  to 
identify  the  strata  from  which  they 
came.  The  Tertiary  group  forms  a 
narrow  belt  across  the  southern  por- 
tion of  the  State,  overlying  uncon- 
formably  the  most  southern  outcrops 
of  the  palaeozoic  rocks.  Beginning 
on  the  Mississippi,  just  above  Santa 
Fe,  in  this  county,  it  forms  a  narrow 
belt  extending  south  to  the  alluvial 
bottoms,  and  very  probably  underlying 
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these,  it  extends  eastward  through  the  southern  extremity  of  Pulaski,  Massac 
and  Pope  counties,  terminating  on  the  Ohio  river,  along  the  lower  course  of 
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which,  it  forms  numeroos  outcrops.  The  best  exposure  of  beds  belonging  to 
this  group,  in  this  county,  we  found  near  Santa  Fe,  on  a  small  creek,  which 
empties  into  the  Mississippi  just  above  the  village.  They  consist  of  a  series 
of  sandstones  and  shales,  with  variegated  clays,  which  were  overlaid  by  a  bed 
of  ferruginous  conglomerate  precisely  like  that  on  the  Ohio  river,  in  Massac 
county.     These  beds  form  the  following  section  here  : 

Ferruginous  conglomerate 4  feet 

Yellowish  sand  and  sandy  shale 15  to  20-    " 

Varie^ted  clays &    ** 

Sandstone  and  shale 25  to  SO     ** 

These  beds  dip  strongly  to  the  southward,  and  probably  plunge  beneath  the 
Alluvium  of  the  Mississippi  bottoms.  Specimens  of  silicious  wood  are  com- 
mon in  this  vicinity,  and  may  be  picked  up  in  the  ravines  intersecting  these 
beds,  but  no  other  fossils  were  obtained  from  the  group  in  this  county. 

The  variegated  clays  are  vermilion  colored,  purple  and  yellowish,  though 
sometimes  nearly  white.  There  are  some  spots  of  vermilion  in  the  sandstone 
and  shale,  though  the  prevailing  color  is  an  ashen  gray.  These  beds  form  the 
bluffs  of  the  river  for  about  a  mile  above  Santa  Fe,  when  the  shales  of  the 
Cincinnati  group  come  in,  and  a  short  distance  back  from  the  river  they  are 
overlaid  by  the  succeeding  limestone.  Mr.  Enqelbiann  mentions  the  occur- 
rence of  a  thin  seam  of  lignite  close  to  Santa  Fe,  but  does  not  give  its  thick- 
ness or  its  relative  position  in  the  group,  but  we  did  not  meet  with  it  in  our 
examinations  in  this  vicinity. 

Lower  Cttrboni/erous  Limestone  and  Silictous  Shales, — No  outcrop  of  lime- 
stone, that  could  be  properly  referred  to  the  Carboniferous  period,  was  seen  in 
this  county ;  but  Mr.  Engslmann  describes  outcrops  of  this  limestone  on  the 
east  side  ef  Mill  creek,  in  Pulaski  county,  and  suggests  that  it  may  possibly 
extend  further  west  into  the  northeast  corner  of  Alexander.  Silicious  shales, 
probably  of  the  age  of  the  Kinderhook  group,  occur  in  township  14,  range  1, 
on  Grime's  creek,  and  outcrops  are  noticed  by  Mr.  Enoelmann  on  sections  6 
and  7.  These  Silicious  shales  are  associated  with  a  loose  chert,  that  has 
probably  been  derived  from  an  overlying  limestone,  the  calcareous  portions  of 
which  have  entirely  disappeared  by  decomposition,  under  the  influence  of 
atmospheric  agencies.  The  exposure  of  these  shales  did  not  admit  of  an 
accurate  measurement  at  any  of  the  outcrops  that  were  seen. 


DEVONIAN. 

BLAOK  SLATK,  HAMILTON  AND  OORNIFEROUS  BEDS. 

The  black  slate  is  reported  by  Mr.  Enqblmann  as  outcropping  on  a  branch 
of  Caney  creek,  in  the  eastern  part  of  section  17,  township  14,  range  1  west, 
the  slope  above  being  covered  with  silicious  shale  and  chert  of  the  Lower 
Carboniferous  series.    This  formation  is  associated,  in  this  county,  with  some 
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cberty,  Bilicioos  limestones,  which  pass  into  a  compact,  brittle  flint-rock,  that 
probably  represents  the  Hamilton  and  Corniferoos  beds,  if  they  are  represented 
at  all  in  this  county.  These  last  named  beds  are  quite  silicious  and  cherty  in 
Union  county,  and  probably  thin  out  and  disappear  to  the  southward,  becoming 
more  and  more  silicious  and  cherty  in  that  direction ;  for,  in  Tennessee,  north 
of  Nashville,  where  we  have  had  an  opportunity  of  examining  the  beds  at  this 
horizon,  the  black  slate  is  found  immediately  overlying  the  Upper  Silurian 
limestone,  with  no  indications  of  the  presence  of  the  intervening  limestones 
of  Devonian  age,  which  we  find  in  Illinois,  and  which  are  here  more  than  300 
feet  in  thickness. 

ONONDAGA  GROUP. 

Underlying  the  silicious  rocks  above  described,  we  find  in  this  county  some 
striped  silicious  shales,  which,  in  this  region,  are  known  under  the  local  name 
of  "  Calico  rock,''  and  these  pass  downward  into  a  white,  quartzose,  massive 
sandstone,  sometimes  so  soft  and  incoherent  in  its  structure  that  it  readily 
crumbles  to  sand  under  a  blow  of  the  hammer,  while  at  other  points  it 
becomes  exceedingly  hard,  and  partakes  of  the  characters  of  a  true  quartzite. 
The  entire  thickness  of  this  sandstone,  with  the  striped  shales  above  it, 
probably  will  not  exceed  an  average  of  fifty  feet.  The  sandstone  is  locally 
fossiliferous,  and  its  characteristic  species  in  Union  county,  where  it  has  been 
more  thoroughly  examined,  will  be  given  in  the  report  on  that  county.  Mr. 
Enqelmann  estimates  the  thickness  of  the  sandstone  at  not  more  than  thirty 
feet,  and  it  is  seldom  that  a  thickness  of  more  than  fifteen  or  twenty  feet  can 
be  seen  at  a  single  outcrop.  The  principal  exposures  of  this  sandstone  are  the 
following :  On  the  head-waters  of  South  Ripple  creek,  near  the  north  line  of 
section  8,  township  14,  range  2,  and  continuing  thence  southward  to  the  hills 
on  the  upper  course  of  Sexton  creek,  on  the  southwest  quarter  of  section  21, 
and  the  northwest  of  section  20.  Its  outcrop  also  continues  round  the  head 
of  Sandy,  and  forms  a  part  of  the  high  ridge  east  of  that  creek,  and  with  a 
northeastward  dip,  it  descends  to  the  edge  of  the  flats  on  the  southwest 
quarter  of  section  19,  township  14,  range  1  west,  and  then  disappears  below 
the  water  level.  Its  most  easterly  outcrops  are  the  one  last  mentioned,  and 
one  on  the  northeast  quarter  of  the  same  section,  on  the  Jonesboro  road, 
between  Jackson  and  Caney  creeks,  on  section  24,  and  the  southeast  corner  of 
section  23,  township  14,  range  2,  and  also  on  James  creek,  not  far  from  the 
Union  county  line,  on  section  2  of  same  township,  to  the  east  of  which  this 
sandstone  disappears  below  the  creek  level. 

The  overlying  silicious  shales  are  also  but  seldom  well  exposed^  but  were 
seen  at  the  edge  of  the  flats  west  of  Caney  creek,  on  the  northwest  quarter  of 
section  20,  township  14,  range  1  west,  in  the  lower  part  of  the  steep  hills  on 
the  east  side  of  the  Jonesboro  road,  near  Caney  creek,  on  the  southwest 
quarter  of  section  18,  also  on  the  northwest  quarter  of  the  same  section,  also 
on  the  southeast  quarter  of  section  12,  in  township  14,  range  2  west,  and  on 
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the  hills  north  of  Grimes  creek,  near  the  Union  county  line,  on  the  northeast 
quarter  of  section  2,  in  the  same  township,  and  thence  descending  eastward 
along  the  creek  to  the  east  line  of  section  2,  and  perhaps  even  to  section  6  of 
the  adjoining  township  14,  range  1  west.  From  thence  it  extends  westward, 
probably  nearly  as  far  as  the  sandstone,  but  the  outcrops  were  generally 
hidden  in  the  slopes  of  the  hills.  These  silicious  shales  have  afforded  no 
fossils,  as  yet,  to  enable  us  to  determine  precisely  to  what  part  of  the  Devonian 
age  they  most  properly  belong,  but  their  immediate  connection  with  the  sand- 
stone, which,  from  its  fossils,  appears  to  represent  the  Onondaga  limestone, 
has  induced  us  to  include  the  shales  also  in  the  same  group.  The  out-crop 
of  this  sandstone,  and  the  silicious  shales  associated  with  it,  cause  a  decided 
change  in  the  topographical  features  of  the  country,  wherever  they  apppear  ] 
the  high  precipitous  hills,  formed  by  the  cherty  limestones  below,  disappear, 
and  the  country  becomes  comparatively  level,  and  better  adapted  to  agricul- 
tural purposes. 

ORISKANY  GROUP. 

Clear  Creek  Limestone. — In  the  first  Volume  of  the  Report  on  the  Geological 
Survey  of  Illinois,  we  included,  under  this  name,  the  great  mass  of  cherty  and 
siiico-magnesian  limestones,  which  were  found  in  the  southern  portion  of  the 
State,  immediately  above,  and  resting  upon  strata  of  Lower  Silurian  age,  that 
were  referred  without  hesitation  to  the  Cincinnati  group  of  our  general 
section,  because  we  were  unable  to  discover  any  decided  change  in  the  litholo- 
gical  characters  of  the  rock,  that  would  enable  us  to  fix  with  certainty  a  line  of 
division  between  what  were  evidently  beds  of  distinct  geological  age.  Subse- 
quent investigations,  and  a  more  complete  collection  of  the  fossils  which 
belonged  to  the  upper  and  lower  divisions  of  the  mass,  led  to  the  conclusion 
that  the  upper  division  represented,  at  least  in  part,  the  Oriskany  period,  and 
the  lower,  the  Delthyris  shale  beds  of  the  Lower  Helderberg  series  of  the  New 
York  Geologists.  Hence,  in  the  Second  Volume  of  the  Illinois  Report  (see 
Introduction,  p.  Tiii.))  ^^  separated  the  beds  in  accordance  with  the  palseon- 
tological  evidence,  although  still  unable  to  find  any  well  marked  line  of 
separation  on  lithological  grounds.  More  recently  we  have  again  visited  Perry 
county,  in  Missouri,  where  this  group  is  well  exposed,  and  in  the  hills  to  the 
southwest  of  Wittemberg,  we  found  a  bed  of  calcareous  shale,  only  a  few  feet, 
apparently,  in  thickness,  and  occupying  a  stratigraphical  position  about  mid- 
way in  this  group  of  cherty  limestones.  At  the  lowar  terminus  of  the  exposure 
of  these  rocks,  below  Bailey's  landing,  where  they  consist  only  of  the  lower 
division  of  the  series,  we  also  observed  that  the  limestones  were  succeeded 
apparently  by  a  similar  shale,  in  loose  masses,  strewn  along  the  shore  of  the 
river,  immediately  below  the  point  where  the  fossiliferous  beds  of  limestone 
dipped  below  the  river  level.  This  bed  of  shale  did  not  appear  to  attain  a 
thickness  of  more  than  ten  or  fifteen  feet,  and,  I  have  no  doubt,  forms  the 
line  of  demarcation  between  the  Upper  Silurian  and  Devonian  strata. 
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In  the  section  of  the  rooks  of  Alexander  eouDty,  given  on  a  preceding  page, 
we  have  included  the  oherty  limestones  above  this  brown  shale  in  the 
Devonian  series  under  the  name  of  Clear  creek  limestone.  At  some  localities 
it  is  quite  calcareous,  and  consists  of  alternations  of  thin  bands  of  silicioua 
limestone  aod  chert,  passing  locally  into  heavy  beds  of  chert.  In  this  cotintj 
limestones  are  less  abundant  in  this  group  than  in  the  counties  north  of  this, 
and  it  is  here  almost  entirely  made  up  of  chert-rock,  and  cherty  silicioua 
shales,  which  form,  by  decomposition,  a  white  plastic  clay,  locally  known  as 
"  Chalk  Banks."  Its  maximum  thickness  in  this  porUon  of  the  State  may  be 
estimated  at  about  two  hundred  and  fifty  feet,  but  no  locality  was  seen  in  this 
county  where  it  could  be  accurately  measured.  It  caps  the  river  bluffs  in  the 
northwest  part  of  the  county,  and  outcrops  over  the  northwestern  part  of 
township  15  south,  range  2  west,  the  eastern  part  of  sections  1,  12  and  13,  in 
range  3  west,  the  southwestern  part  of  township  14  south,  range  2  west,  and 
some  of  the  adjoining  portion  of  range  3  west.  The  region  underlaid  by  this 
formation  is  usually  very  broken  and  hilly,  and  the  arable  land  is  restricted 
mainly  to  the  valleys  of  the  streams.  Its  outcrop  forms  steep  hilb,  the  slopes 
of  which  are  covered  with  loose  masses  of  flint,  without  timber,  except  upon 
the  summits,  and  even  these  are  but  scantily  covered  with  a  scrubby  growth. 
Very  few  fossils  were  obtained  from  this  group  in  this  county,  and  a  list  of  its 
most  characteristic  species  will  be  given  in  the  report  on  Union  county,  from 
which  most  of  the  species  have  been  obtained. 

Lower  Hdderherg  Limestone, — This  is  the  next  group  in  the  descending 
series,  and  commences,  as  already  observed,  with  a  few  feet  of  brown  shale, 
succeeded  by  thin  beds  of  silicious  limestone,  alternating  with  layers  of  chert. 
The  chert  also  ramifies  through  the  limestone  strata  in  bands  and  nodules. 
Towards  the  base,  the  calcareous  matter  predominates,  and  we  find  some  heavy 
bods  of  mottled  limestone,  the  predominating  colors  being  brownish  red,  gray, 
and  buff.  At  the  base  of  the  upper  Silurian  formation  in  this  county,  we  find 
at  one  locality,  about  two  miles  above  Thebes,  a  coarse  grained  steel-gray  lime- 
stone, from  three  to  four  feet  in  thickness,  containing  the  peculiar  group  of 
fossils  figured  on  plate  6,  of  this  volume,  the  most  remarkable  of  which  is  the 
fine  Trilobite,  the  DcUmanites  2>a;ias,  which  has  not  yet  been  identified  at  any 
other  locality  in  the  state.  The  species  figured  on  this  plate  are  associated  in 
this  bed  with  a  globular  coral,  like  Heliolites,  a  Zaphrentis,  and  some  other 
undetermined  forms. 

These  Upper  Silurian  limestones,  attain  a  thickness  of  about  250  feet  in  this 
county,  and  the  region  over  which  their  outcrop  extends,  differs  but  little  in 
its  topographical  features  from  that  of  the  cherty  limestones  of  Devonian  age 
already  described.  Indeed,  the  upper  portion  of  the  group  now  under  consid- 
eration, can  scarcely  be  distinguished  by  its  lithologioal  characters  from  the 
oberty  beds  that  overlie  it,  and  it  was  entirely  on  palseontological  evidence  that 
we  were  able  to  decide  that  the  one  was  Upper  Silurian  and  the  other  Devo- 
nian.   Very  few  fossils  have  been  obtained  from  the  limestones  in  this  county 
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except  from  tbe  bed  of  dark  gray  limestone  at  the  base.  At  Mr.  W.  H.  San- 
ders' place,  abont  five  miles  north-northeast  from  Thebes,  the  reddish  brown 
limestones  at  the  base  of  the  series  contained  Orthoceratites  in  abundance,  but 
owing  to  the  hardness  and  massive  structure  of  the  rock,  good  specimens  could 
not  be  readily  obtained. 

Most  of  the  fossils  characteristic  of  the  silicious  limestones  of  this  series 
have  been  obtained  from  the  exposures  on  the  west  side  of  the  river,  below 
Bailey's  landing,  where  the  whole  series  of  strata  pitches  below  the  water  level 
in  a  distance  of  about  a  quarter  of  a  mile,  affording  such  an  opportunity  of 
examining  the  different  layers  as  we  have  found  nowhere  else.  The  species 
obtained  from  this  locality  are  the  following,  that  appear  to  be  identical  with, 
or  closely  allied  to,  species  that  are  considered  characteristic  of  the  Lower 
Helderberg  limestones  of  the  New  York  series :  Orthis  suhcarinata,  Ci/rtina 
,  Dalmanx^  Trematospira  tmbrtcataj  Spirifer  perlamellosuSj  Acidaspis  hamata^ 
Platyceras  spirak^  P.  pyramidatumy  etc. 

The  general  outcrop  of  these  Upper  Silurian  rocks  is  along  the  Mississippi 
bluffs,  and  forms  a  narrow  belt,  extending  eastward  from  the  blufis,  to  the  dis- 
tance of  from  one  to  three  miles.  They  also  outcrop  along  the  range  of  inland 
bluffs,  running  northeasterly  from  Santa  Fe,  and  extend  nearly  to  the  point 
where  they  bend  abruptly  to  the  northward,  on  section  28,  township  15  south, 
range  2  west.  The  cherty  portion  of  this  limestone  forms,  by  its  decomposi- 
tion, a  white  chalky  clay  that  can  scarcely  be  distinguished  from  that  of  the 
Devonian  cherts,  one  of  which  was  seen,  according  to  Mr.  Engelmann,  on  the 
southwest  quarter  of  section  3,  township  16  south,  range  3  west.  Taken  as  m 
whole,  the  conditions  under  which  these  Upper  Silurian  and  Lower  Devonian 
strata  were  deposited,  appear  to  have  been  remarkably  uniform.  .  Scarcely  any 
changes  can  be  detected  in  the  lithological  characters  of  the  strata,  and  yet  we 
find  as  decided  changes  in  the  specific  characters  of  the  fauna  which  charac- 
terize the  upper  and  lower  divisions,  as  we  usually  find  in  passing  from  one 
geological  system  to  another.  I  know  of  no  similar  example  in  the  palseozoio 
rocks  of  the  west,  where  so  complete  a  change  has  taken  place  in  the  organic 
life  which  characterizes  the  different  geological  periods,  without  a  correspond- 
ing change  in  the  physical  conditions  under  which  the  enclosing  sediments 
were  accumulated. 

Cincinnati  Group, — This  group  is  represented  in  this  county  by  two  divi- 
sions, the  upper  one  a  dark  blue  compact  limestone,  and  the  lower  a  chocolate 
colored  sandy  shale,  passing  downward  into  a  brown  sandstone.  The  lime- 
BtoDO  attains  a  thickness  of  about  forty  feet,  and  has  a  partly,  concretionary 
structure,  which  gives  an  uneven  surface  to  the  strata.  It  is  a  very  fine  grained 
compact  rock,  breaking  with  a  conchoidal  fracture,  and  resembles  very  closely 
the  **  Glass  Rock^*  of  the  lower  Trenton  beds  near  Galena.  The  layers  of  lime- 
stone are  separated  by  thin  partings*  of  brown  shale,  in  which  the  crinoidea, 
Crustacea,  and  other  fossils  of  this  group,  are  found  preserved  in  a  very  perfect 
condition.     The  most  common  fossils  it  affords  are  the  following:  Gf^ptocri- 
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mu  fimbrkUuB,  6.  decadactylus^  Teniaculitei  incurmu,  T,  tenutstruUa,  AsaphtUj 
canaUsy  Qg/phcupis  GirardeauensUy  Orthis  Mistourienm^  with  some  undetermined 
species  of  Conulariay  CyrtoUtes  imbricaiusy  etc.  This  limestone  outcrops  on  a 
branch  of  Mill  creek,  about  three  miles  southeast  of  Thebes,  on  the  Unity  road, 
where  it  oyerlies  the  chocolate  colored  shale,  and  only  the  lower  beds  of  the  lime- 
stone are  seen.  On  Orchard  creek,  about  two  miles  below  Thebes,  this  rock 
is  well  exposed,  directly  on  the  road  from  Thebes  to  Santa  Fe.  The  creek 
falls  twenty-fiye  feet  oyer  this  limestone  at  this  point,  affording  a  good  exposure 
of  the  strata.  It  is  quite  thin  bedded,  the  layers  yarying  from  one  to  six 
inches  in  thickness,  and  are  somewhat  flinty.  At  this  point  the  shale  below  the 
limestone  is  not  exposed,  but  on  another  branch,  half  a  mile  below,  there  is 
an  exposure  of  forty  feet  of  the  shale  oyerlaid  by  the  limestone.  One  mile  and 
a  half  aboye  Thebes,  on  the  riyer  bank,  the  shale  is  seen  oyerlaid  by  the 
limestone,  and  dipping  to  the  northward.  The  upper  layers  here  present  a 
finely  brecciated  structure,  and  are  oyerlaid  by  a  coarse  grained,  steel-gray  lime- 
stone of  the  Upper  Silurian  series.  Below  Thebes  no  trace  of  this  bed  was 
seen,  and  the  blue  limestone  was  succeeded  by  heayy  beds  of  mottled  red  and 
gray  limestone,  that  usually  form  the  base  of  the  Upper  Silurian  system  in 
this  portion  of  the  State.  The  blue  limestone  outcrops  also  on  Sexton's 
oreek,  and  an  exposure  of  it  was  met  with  on  the  road  from  Thebes  to  Jones- 
boro,  on  the  waters  of  Miller's  creek.  All  the  outcrops  of  this  rock  met 
with  in  this  county  are  in  the  yioinity  of  the  riyer  blufb. 

Thd)€9  Sandstone  and  Shale, — ^This  formation,  which  underlies  the  lime- 
stone aboye  described,  is  well  exposed  in  the  yicinity  of  Thebes,  and  the 
lower  portion  of  it  forms  the  sandstone  bluff  on  which  the  old  court  house 
was  built.  The  lower  portion  of  it  only  is  a  true  sandstone,  and  is  about 
thirty  feet  in  thickness,  and  passes  upward  into  a  sandy  shale  of  a  dark  brown 
or  chocolate  color,  which  we  found  exposed  two  and  a  half  miles  below  Thebes, 
forty  feet  in  thickness.  A  half  mile  below  Thebes  we  found  a  yellowbh 
brown  shale,  apparently  not  aboye  flye  or  six  feet  in  thickness,  that  eyidently 
formed  the  base  of  this  group.  It  was  filled  with  fragments  of  TrUohUes^ 
apparently  belonging  to  the  AsaphM»  canalis,  which,  with  a  Ldngvla  found  in 
the  upper  shale  immediately  below  the  limestone,  are  the  only  fossils  it  has 
afforded.  The  thickness  of  this  lower  diyision  of  the  group  may  be  estima- 
ted at  about  seyenty-fiye  feet,,  about  twenty-fiye  of  which  is  in  sufficiently 
thick  beds  to  be  used  for  building  stone  and  for  flags.  Some  of  the  sandstone 
layers  are  from  two  to  three  feet  in  thickness,  and  are  well  adapted  for  founda- 
tion walls,  culyerts,  etc.,  and  it  has  been  extensiyely  quarried  at  this  point  and 
transported  to  Cairo  for  building  purposes.  The  only  outcrop  seen  of  the  beds 
that  are  adapted  to  building  purposes,  is  in  the  immediate  yicinity  of  the  town 
of  Thebes,  and  as  they  dip  in  opposite  directions  oyer  the  underlying  Trenton 
limestone,  which  forms  the  center  of  an  antidinical  axis  just  below  Thebes, 
they  soon  pass  below  the  water  leyel  in  each  direction.  The  shaly  upper  por- 
tion, howeyer,  outcrops  for  a  distance  of  about  six  miles  from  north  to  south, 
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oommencing  aboat  one  mile  above  Santa  Fe,  and  extending  to  section  27, 
township  14  south,  range  3  west,  and  forms  a  narrow  belt,  nowhere  exceeding 
a  mile  in  width. 

IVenton  Limestone, — ^This  is  the  oldest  formation  known  in  southern  Illinois, 
and  its  only  outcrop  on  the  east  bank  of  the  Mississippi,  in  this  county,  is  just 
below  Thebes,  where  it  forms  the  obstruction  to  river  navigation,  known  as  the 
" Oromd  Chain"  It  projects  across  the  river  in  a  narrow  belt,  forming  the 
center  of  an  axis  which  elevates  this  limestone  to  the  height  of  about  seventy 
feet  above  the  low  water  level  of  the  river.  The  whole  thickness  of  the  group 
is  much  greater  where  fully  exposed  on  the  Mbsouri  shore,  but  only  the  upper 
part  of  the  mass  is  elevated  above  the  river  level  on  the  eastern  bank  of  the 
river,  and  its  outcrop  scarcely  exceeds  a  half  mile  in  width,  by  about  two 
miles  in  length,  along  the  river  shore  at  the  lowest  stage  of  water.  It  is  a 
light  gray  or  bluish-white  crystalline  limestone,  in  heavy  beds,  generally  free 
from  sUicious  matter,  cuts  readily,  and  is  susceptible  of  a  high  polish,  and  is 
adapted  to  general  use  as  a  very  fine  building  stone  or  marble.  It  has  been 
extensively  quarried  for  many  years  in  the  vicinity  of  Cape  Girardeau,  in  Mis- 
souri, and  has  become  favorably  known  on  the  lower  Mississippi  as  the  <<  Cape 
Cfirardeau  marble,"  It  also  makes  a  very  fine  white  lime,  and  is  extensively 
quarried  on  the  Missouri  shore  for  this  purpose.  An  analysis*  of  this  lime- 
stone from  Cape  Girardeau,  by  Dr.  A.  Litton,  of  St.  Louis,  gave  99i^  per 
cent,  of  carbonate  of  lime,  which  is  a  remarkable  degree  of  purity  for  an 
unaltered  limestone.  The  upper  portion  of  the  bed,  which  is  the  part  best 
exposed  in  Illinois,  is  that  from  which  the  finest  building  stone  is  obtained  in 
Missouri.  The  center  of  the  axis  which  has  elevated  these  Lower  Silurian 
strata  above  the  surflEice  in  this  county,  is  about  a  mile  below  Thebes,  and  over 
this  nucleus  the  overlying  beds  bend  in  a  saddle-shaped  form,  with  a  rapid 
dip  in  opposite  directions.  The  principal  fossils  afforded  by  the  Trenton  beds 
in  this  county,  are  Receptaculttes  OwenXy  Strcphomena  aUemata,  Orthis  fynx, 
RhynchoneBa  capax,  lUenus  crassicauda,  lAchas  cucvUuiy  Comarocystites  Shu- 
mardiy  and  a  large  bivalve  shell  like  Cypricarditesy  and  fragments  of  Orthoce- 
ratites.  The  granular  character  of  this  rock  is  not  favorable  to  the  preservation 
of  delicate  organic  forms,  and  consequently  the  embedded  fossils  are  not 
obtained  in  as  good  a  condition  at  this  locality  as  they  often  are  where  the 
limestones  are  more  argillaceous,  and  the  strata  separated  by  partings  of  shaley 
material.  In  the  bed  of  the  river  just  below  the  town  of  Thebes,  there  are 
some  beds  exposed  which  appear  to  contain  considerable  sUicious  matter  in  the 
form  of  chert,  and  also  nodules  of  a  black  bituminous  substance,  which  ignites 
when  heated,  and  burns  to  ashes.  As  this  is  the  most  southerly  point  on  the 
Mississippi  where  good  building  stone,  or  limestone  suitable  for  lime,  can  be 
obtained,  these  outcrops  must  eventually  become  valuable  as  a  source  of  supply 

• 1 

*86e  Dr.  Shamard's  Report  on  the  Mississippi  river  section  in  the  Missouri  Report, 
page  166. 


ALEXANDER  COUNTY.  29 

to  the  oonntry  bordering  the  MissiBsippi  below  Cairo,  as  well  as  for  the  build- 
iDg  up  of  that  eitj. 

Before  cloeing  our  deseriptions  of  the  rocks  of  this  coantj,  we  will  mention 
a  bed  of  very  hard  qnartKite,  that  we  found  in  the  hills  some  two  miles  back 
of  Santa  Fe.  Only  a  single  exposure  of  the  rock  was  seen,  not  above  ten  feet 
in  thickness,  and  having  apparently  a  gentle  dip  to  the  northward.  No  other 
beds  were  seen  in  connection  with  it  that  would  give  any  clue  to  its  probable 
age,  but  from  its  color,  texture  and  general  appearance,  I  am  inclined  to  believe 
that  it  is  a  portion  of  the  Thebes  sandstone  which  has  undergone  metamorphism 
at  this  locality,  though  it  presents  no  signs  of  metamorphic  action  any  where 
else  that  we  have  seen  it  exposed.  In  the  hill  sides  above  this  outcrop,  we  found 
an^exposure  of  a  few  feet  of  soft  quartzose  sandstone  belonging  to  the  Tertiary 
beds  of  this  region,  but  this  did  not  appear  to  correspond  exactly  in  dip  or 
lithological  appearance  with  the  quartzites  below.  This  outcrop  of  quartzite 
appeared  to  be  exactly  on  the  trend  of  the  axis  by  which  the  Lower  Silurian 
beds  are  elevated  above  the  surface  in  this  county.  One  of  the  specimens  of 
quartzite  obtained  here  contains  some  small  pebbles  of  quartz,  and  as  none 
were  seen  in  the  Thebes  sandstone,  while  they  were  observed  in  the  Tertiary 
sandstone  of  this  vicinity,  it  may  be  that  these  altered  strata  belong  to  the 
newer,  rather  than  the  older  sandstones,  and  if  so,  we  have  the  curious  anomaly 
of  metamorphic  strata  of  Tertiary  age  overlying  beds  of  Silurian  limestone 
that  are  unaltered  at  their  nearest  outcrop. 

Economical  Oology. 

MUaXUc  Ores. — ^No  considerable  quantity  of  metallic  ores  have  been  found  in 
this  county,  or  any  indications  seen  that  would  lead  to  the  conclusion  that  such 
deposits  will  be  discovered  hereafter.  A  small  amount  of  galena  has  been 
found  in  the  oherty  limestones  of  the  Oriskany  group,  but  in  too  small  quan- 
tities to  be  of  any  economical  importance.  Brown  hematites ,  or  the  hydrous 
oxide  of  iron,  also  occurs  in  small  quantities,  especially  in  the  ferruginous  con- 
glomerate of  the  Tertiary,  but  the  silicious  pebbles  which  constitute  the 
greatest  portion  of  the  mass,  renders  it  worthless  as  an  iron  ore.  The  seams 
of  smut  and  lignite  in  the  Tertiary  also  excite  expectations  of  finding  valuable 
deposits  of  coal,  but  no  such  deposits  exist  in  the  county,  and  time  and  money 
spent  in  search  of  coal  in  this  region  will  be  spent  in  vain. 

BuOding  Stone  and  Marble, — ^Alexander  county  has  an  abundant  supply  of 
superior  building  stone,  and  when  the  quarries  are  properly  opened,  and  the 
amount  and  quality  of  the  material  they  will  afford  is  better  known,  this  will 
prove  a  very  important  branch  of  industry  to  the  county.  First  in  importance, 
perhaps,  not  only  from  the  thickness  of  the  formation,  and  consequently  the 
large  amount  of  material  it  will  afford,  is  the  Trenton  limesjbone,  the  principal 
outcrop  of  which  is  in  the  river  bluff  just  below  Thebes.  This  formation  is 
about  seventy  feet  in  thickness  above  the  low  water  level  of  the  river,  and 
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oonsista  of  white  and  blnish-graj  limeetones,  partly  in  heavy  beds  of  from  two 
to  three  feet  in  thickness.  It  is  generally  free  firom  silicions  or  fermginons 
matter,  oan  be  easily  cut  into  any  desired  form,  and  is  susceptible  of  a  high 
polish,  and  is  adapted  to  yarions  uses  as  a  marble.  It  has  been  extensively 
quarried  at  Cape  Girardeau  since  the  earliest  settlement  of  the  coun^,  both 
for  lime  and  for  the  various  purposes  for  which  a  fine  building  stone  was 
required,  and  it  is  already  well  known  and  highly  appreciated  as  the  ''Cape 
Oirardeau  marble''  along  the  whole  course  of  the  lower  Mississippi.  For  the 
oonstpiction  of  fine  buildings,  and  the  display  of  elaborate  architectural 
designs,  this  rock  has  no  superior  in  this  portion  of  the  State. 

The  mottled  beds  of  the  Upper  Silurian  series  consist  of  hard  compact 
limestone,  and  are  susceptible  of  a  very  fine  polish,  and  make  a  very  beautiful 
marble.  The  prevailing  colors  are  red,  buff,  and  gray,  varying  somewhat  at 
different  localities.  The  rock  is  somewhat  silicious,  and  consequently  harder 
to  work  than  the  white  limestone  of  the  Trenton  group,  but  it  will  no  doubt 
retain  a  fine  polish  much  longer  than  a  softer  material,  and  the  variety  of  colors 
which  it  affords,  renders  it  well  adapted  to  many  uses  as  an  ornamental  stone, 
for  which  the  other  would  not  be  required.  These  mottled  layers  vary  from 
ten  to  twenty  feet  in  thickness,  and  can  be  most  economically  quarried  where 
the  overlying  strata  have  been  removed  by  erosion.  For  table  tops,  mantles, 
etc.,  this  is  one  of  the  handsomest  rocks  at  present  known  in  the  State. 

The  Thebes  SancUUme  affords  an  excellent  dimension  stone,  and  material 
adapted  to  the  construction  of  foundation  walls,  culverts,  etc.  It  dresses  well 
and  is  durable,  but  it  would  hardly  be  selected  by  the  architect  when  in  com- 
petition with  the  more  beautiful  material  from  the  Trenton  group.  Some  of 
the  beds  are  of  suitable  thickness,  and  make  good  flagstones.  All  these  beds 
outcrop  in  the  vicinity  of  the  uninterrupted  navigation  of  the  Mississippi, 
and  consequently  can  be  made  available  at  a  moderate  cost  to  all  the  lower 
country  bordering  on  the  river,  that  is  destitute  of  such  material,  which  is  the 
case  with  the  whole  region  from  Cairo  to  New  Orleans.  This  consideration 
alone  adds  much  to  the  value  of  these  southern  outcrops  of  building  stone, 
and  will  surely  lead,  ere  long,  to  their  thorough  development. 

Ola^  and  Sand. — ^These  materials  are  abundant  and  of  varieties  suited  to 
the  various  economical  uses  to  which  they  are  usually  applied.  The  clays  of 
the  Tertiary  formation  are  valuable  for  the  manufacture  of  potter's  ware,  and 
one  variety  has  been  in  use  at  Santa  Fe  for  some  years,  and  produces  a  ware 
of  excellent  quality.  That  principally  used  at  Santa  Fe,  in  the  manufactory 
of  Mr.  Charlss  Eooh,  is  of  a  gray  color,  and  is  sufficiently  mixed  with  sand 
to  be  used  without  any  fVirther  addition  of  that  material.  Before  burning,  the 
ware  receives  an  outside  washing  of  the  white  clay  found  near  by,  to  improve 
its  color,  and  an  inside  wash  of  Mississippi  river  mud,  to  improve  the  glasing. 
The  white  clays  of  this  vicinity  appear  to  be  well  adapted  to  the  manufis^ture 
of  ordinary  white  ware,  but  have  not  been  thoroughly  tested.  The  white  olays 
resulting  fVom  the  decomposition  of  the  silicious  beds  of  the  Devonian  series^ 
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seem  also  to  be  suitable  for  the  same  purpose.  Sand  abounds  in  the  Tertiary 
beds  of  this  region,  and  also  more  abundantly  in  the  alluvial  beds  of  the  creek 
and  river  bottoms.  The  Devonian  Sandstone,  common  in  the  northeast  part  of 
the  county,  is  often  quite  pure  and  free  from  coloring  matter,  and  is  well 
adapted  to  the  manufacture  of  glass.  Although  not  in  close  proximity  to  the 
coal  beds,  yet  the  facilities  afforded  by  the  Illinois  Central  Railroad  would 
secure  the  required  fuel  from  DuQuoin  or  Murphysboro,  at  a  very  reasonable 
cost. 

Road  Material. — An  inexhaustible  amount  of  the  very  best  material  for  the 
construction  of  turnpike  or  common  roads,  abounds  on  all  the  water-courses 
that  intersect  the  uplands  of  this  county,  and  is  derived  from  the  cherty  lime- 
stones of  the  Upper  Silurian  and  Devonian  age.  It  consists  of  a  brown  flint 
or  chert,  finely  broken  for  use,  and  occurs  abundantly,  filling  the  valleys  of 
the  small  streams  that  intersect  the  limestones  above  named.  This  flint  has 
been  used  at  St.  Louis  for  the  manufacture  of  "  concrete  stone,"  and  has 
been  found  fully  equal  te  the  best  English  flint  for  this  purpose.  The  material 
with  which  this  experiment  was  made  was  obtained  in  Union  county,  but  it 
differs  in  no  way  from  the  flint  so  abundant  in  this  county,  and  is  derived 
from  the  same  beds. 

AgricuUwral  resources, — As  we  have  already  observed,  the  uplands  of  this 
county  are  generally  broken  into  steep  hills  or  ridges,  and  the  arable  land  is 
mainly  confined  to  the  alluvial  lands  of  the  rivers  and  smaller  streams.  There 
is,  however,  a  small  area  in  the  northeast  part  of  the  county  that  is  underlaid 
by  the  Devonian  sandstone,  and  the  striped  shales  associated  with  it,  where  the 
surface  is  not  so  abruptly  broken,  and  affords  some  good  farming  lands.  The 
soil  is  mostly  a  yellow  clay.  The  uplands  are  covered  with  timber,  where  the 
sur&ce  is  not  too  rocky,  consisting  of  black  and  white  oak,  hickory,  beech, 
yellow  poplar,  or  tulip  tree,  etc. 

On  Sexton's  creek  the  bottom  is  narrow  along  its  upper  course,  and  is 
heavily  timbered  with  walnut,  maple,  beech,  oak,  etc.,  until  it  leaves  the 
cherty  limestones,  and  in  range  3  the  bottoms  become  wider,  averaging 
perhaps  a  quarter  of  a  mile  in  width.  On  Miller's  fork,  east  of  Thebes,  the 
arable  land  begins  at  the  foot  of  the  breaks  on  the  outcrops  of  Upper  Silurian 
limestone,  but  is  too  narrow  for  cultivation  down  to  section  14,  where  it  widens 
for  a  mile  or  more,  and  then  becomes  low  and  wet,  and  so  continues  to  its 
outlet  into  the  Mississippi.  Mill  creek  bottom,  south  of  the  Union  county  line, 
averages  about  a  half  a  mile  in  width,  and  has  some  fine  sloping  lands  on  either 
side,  which  are  heavily  timbered.  Below  the  last  bluff  on  the  creek,  east  of 
Ullin,  the  bottom  is  very  heavily  timbered  with  swamp  white  oak  and  yellow 
poplar,  many  of  the  trees  reaching  a  diameter  of  from  four  to  six  feet.  The 
branches  of  Caney  creek,  in  th^  northeast  part  of  the  county,  where  they 
traverse  the  outcrops  of  the  Devonian  slates,  have  fine  arable  bottoms  and 
slopes.  On  the  southeast  quarter  of  section  18,  township  14,  range  1,  the 
creek  bottom  is  about  a  quarter  of  a  mile  in  width,  and  below  this  it  becomes 
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gradoallj  wider  until  it  joins  the  flats  of  Mill  creek.  From  these  topograpical 
features  it  will  be  seen  that  the  amount  of  arable  land  in  this  county  is  limited, 
and  restricted  to  the  higher  portions  of  the  river  bottoms,  and  the  narrow  val- 
leys of  the  small  streams.  But  wherever  these  bottom  lands  are  dry  enough  to 
admit  of  cultivation,  they  are  very  productive,  having  a  light,  warm,  sandy 
soil,  that  yields  large  crops  of  corn,  cotton,  tobacco,  and  most  other  products 
suited  to  the  climate.  Small  fruits  and  peaches  will  also  do  well  on  the  dryest 
bottom  lands,  and  grapes,  apples,  pears,  etc.,  may  be  successMly  cultivated  on 
such  of  the  highlands  as  are  not  too  steep  for  cultivation.  The  advantages  of 
climate  in  this  extreme  southern  portion  of  the  State,  which  enables  the  fruit- 
grower to  put  his  ftnit  in  market  in  advance  of  that  raised  in  any  other  section 
north  of  the  Ohio,  will  always  make  this  a  desirable  region  for  the  cultivation 
of  such  fruits  as  are  most  desirable  for  the  early  markets.  These  rich  bottom 
lands  are  equally  desirable  for  the  market  gardener,  and  Cairo,  Chicago  and  St 
Louis  could  be  supplied  with  early  vegetables  from  this  portion  of  the  State 
several  weeks  earlier  than  from  central  Illinois. 


CHAPTER    III. 


UNION  COUNTY. 


Union  conntj  is  situated  immediately  north  of  Alexander,  and  is  bounded  on 
the  north  by  Jackson  and  Williamson  counties,  on  the  east  by  Johnson  county, 
on  the  south  by  Alexander  and  Pulaski  counties,  and  on  the  west  by  the  Mis- 
sissippi river.  It  embraces  the  western  end  of  the  summit  or  dividing  ridge 
which  crosses  southern  Illinois  from  Bald  Rock,  on  the  Big  Muddy,  to  the 
mouth  of  Saline  river,  on  the  Ohio,  and  contains  an  area  of  a  little  more  than 
eleven  townships,  or  about  400  square  miles,  of  which  about  one-fifth  is  bot- 
tom and  the  remainder  upland.  It  is  for  the  most  part  heavily  timbered, 
except  on  some  of  the  most  rocky  hills  and  ridges.  It  comprises  one  of  the 
best  timbered  districts  of  the  State,  iand  although  very  broken  and  hilly  along 
its  western  borders,  presenting  a  topography  quite  unlike  the  central  and 
northern  portions  of  the  State,  it  nevertheless  has  a  large  proportion  of  excel- 
lent soil,  well  adapted  to  the  growth  of  corn,  cotton,  tobacco,  and  all  varieties 
of  fruit  adapted  to  the  climate. 

The  surface  configuration  of  the  different  portions  of  the  county  is  mainly 
dependent  on  the  character  of  the  underlying  strata,  and  the  amount  of  dis- 
turbance to  which  the  rocks  have  been  subjected.  The  general  trend  of  the 
line  of  uplift  in  this  county  is  from  north-west  to  south-east,  and  the  dip,  with 
some  local  variations,  is  to  the  north-eastward.  Hence  the  escarpments  on  the 
south  and  west  sides  of  the  ridges,  are  steeper  and  more  rugged  than  those  to 
the  north  and  east.  The  river  bluffs  are  high  and  rocky,  and  are  frequently 
cut  up  into  rugged  declivities  and  sharp  summits,  and  are  formed  by  the 
cherty  limestones  of  Upper  Silurian  and  Devonian  age,  which  constitute  the 
more  southern  extension  of  the  same  bluffs  into  Alexander  county.  In  the 
north-eastern  portion  of  the  county  we  find  the  sandstone  ridge  already  alluded 
to,  which  forms  the  water  shed  between  the  streams  running  northward  into 
the  Big  Muddy,  and  those  running  south  into  the  Mississippi  and  the  Ohio. 
This  ridge  presents  a  perpendicular  escarpment  on  its  southern  face  similar  to 
the  bluffs  of  our  large  rivers,  although  its  course  is  nearly  at  right  angles  to 
the  present  water  courses.  Its  summit  is  formed  by  the  Conglomerate  sandstone, 
and  its  base  by  the  Lower  Carboniferous  limestones  and  sandstones  of  the 
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Chester  group.  South  of  this  chain  of  bluffs,  and  extending  along  the  line 
of  the  Illinois  Central  Railroad,  from  Cobden  to  the  south  line  of  the  county, 
there. is  a  broad  belt  of  country  underlaid  by  the  Lower  Carboniferous  lime- 
stones, in  which  the  ridges  are  less  abrupt,  and  the  surface  so  gently  rolling  as 
to  be  susceptible  of  the  highest  cultivation. 

The  country  north  of  this  sandstone  ridge  is  also  underlaid  by  the  Conglom- 
erate sandstone,  and  is  generally  broken  and  hilly.  The  creeks  run  in  narrow 
gorges,  with  scarcely  any  breadth  of  bottom  land,  but  the  ridges,  unlike  those 
formed  by  the  cherty  limestones,  are  susceptible  of  cultivation,  and  are  heavily 
timbered.  These  ridges  are  now  regarded  as  the  best  fruit  lands  in  the  county, 
and  command  a  higher  price  than  the  more  gently  rolling  slopes  of  the  lime- 
stone region  further  south. 

The  river  bluffs  in  thB  northwest  township  in  this  county  are  known  as  the 
"Pine  Hills,"  and  are  exceedingly  rugged.  These  bluffs  form  ridges  from  four^ 
to  five  hundred  feet  in  hight,  and  so  sharp  that  on  their  summits  there  is 
scarcely  breadth  enough  for  a  road,  while  the  slopes  are  very  precipitous,  and 
in  places  rocky.  On  the  summit  there  are  a  few  stunted  pine  trees,  growing 
on  difis  of  nearly  naked  chert  rock,  but  where  the  soil  is  better,  these  ridges 
sustain  a  growth  of  black  and  white  oak,  hickory,  black  gum,  yellow  poplar, 
etc.  Back  of  the  river  bluffs  there  are  a  series  of  similar  r\dges,  covering  all 
the  western  portion  of  township  11  south,  range  3  west,  and  the  south-western 
part  of  township  11,  range  2  west.  In  this  portion  of  the  county  the  ridges  are 
too  much  broken  for  cultivation,  and  the  farms  are  restricted  to  the  creek 
bottoms  and  the  more  gentle  slopes  of  the  hill  sides. 

The  soil  and  timber  of  the  uplands  in  this  county,  except  in  the  very  broken 
region  above  mentioned,  present  a  general  uniformity  of  character.  The  soil 
is  a  light  brown  clay  loam,  with  a  subsoil  of  similar  character,  and  was  origin- 
ally covered  with  a  magnificent  growth  of  white,  red  and  black  oak,  pignut, 
soaly-bark  and  barren  hickory,  yellow  poplar  (tulip  tree),  black  gum,  beech, 
black  walnut,  sugar  maple,  etc.  The  post  oak,  which  is  the  prevailing  timber 
in  some  portions  of  southern  Illinois,  was  seen  but  rarely  here  along  tJie  north 
line  of  the  county,  and  the  barren  oak  was  also  occasionally  met  with  on  the 
ridges  underlaid  by  the  Chester  sandstone  north  of  Cypress  creek. 

The  bottom  lands  of  this  county  comprise  a  belt  of  about  four  miles  in 
width  along  the  eastern  bank  of  the  Mississippi,  and  extending  to  the  river 
bluffis.  These  lands,  where  they  are  not  too  wet  to  admit  of  cultivation,  are 
exceedingly  fertile,  and  are  the  best  corn  lands  in  the  county.  The  growth  of 
timber  on  the  bottom  lands  is  even  heavier  than  upon  the  uplands,  and  com- 
prises several  varieties  of  oak,  among  which  are,  blue-bark  oak,  scarlet  oak, 
bur  oak  and  swamp  white  oak,  that  are  not  met  with  on  the  uplands ;  also, 
sycamore,  horn-beam,  elm,  cottonwood,  bald  cypress,  tupelo  gum,  white  maple, 
willow,  ash,  hackberry,  pecan,  persimmon,  red  birch,  pawpaw,  etc.  A  good 
deal  of  this  bottom  land  is  too  wet  for  cultivation,  and  is  covered  with  water, 
forming  ponds,  sloughs,  ete. 
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Otology, — The  geological  Btracture  of  this  coanty  comprises  a  wide  range  of 
formations,  extending  from  the  base  of  the  Upper  Silurian  to  the  top  of  the 
Conglomerate  sandstone  of  the  coal  measures,  through  a  vertical  range  of  about 
2,000  feet  of  strata.  The  following  section  will  serve  to  illustrate  the  thickness 
and  relative  position  of  the  palsBosoic  rocks  of  this  county. 

Beckon  of  the  JRoek$  in  Union  CowUy, 


900  feet 


Oonglomerate  SasdBtone.  MMstre  qiuutuwe  fandstone  wtth  sOlcioiifl  peb- 
bWB,  paaring  into  more  finely  grained  and  thin  bedded  brown  sanditonee. 


800  feet. 


i 

I 


900  to  S60  feet 


80  to  100  feet 


40  to  GO  feet. 


100  feet 


90  to  80  feet 


40toMfeet 


CO 

I 

0 


as 

» 


900  to  960  feet 


Cheeter  groap  of  the  Lower  Carbonlferoiu  aerlee,  consisting  of  altemationB 
of  dari  graj  argiUaeeoos  and  ferrnglnouB  llmeetoneii  altematmg  with 
brown  sandatones,  In  regular  beds,  and  arginaceoQS  and  eandy  ahaiee,  ttie 
latter  indoaing  locallj  a  tliln  eeam  of  coal.  The  Umeatonea  are  often 
bltnminona,  and  emit  a  fcstid  odor  when  atrndc  with  the  hammer. 


St.  LoolB  Group :    Compact  gray  limestones,  partly  light-colored  and  oolitic 
in  teztore,  and  Bomeflmea  daxk  blae  and  cnerty. 


Kinderiiook  Group :    SUleioas  shales  and  chert. 


Black  Slate,  and  bine  and  green  Bhalee. 


Hamilton  Group :   Dark  bluish-gray  fostid  limestones  and  shales. 


Onandagalimestcme:   light  gray  masslre  silicions  Umestone. 


Qnartsose  sandstones  and  striped  silidous  shales. 


Clear  creek  limestones  of  the  Oriskany  period,  consisting  of  light  grar  thin- 
bedded  limestones,  alternating  with  layers  of  chert,  passing  localiy  into 
an  irregularly  bedded  chert  rock. 

Band  of  brown  arenaceooe  shale. 


9m  feet 


Lower  Helderberg  limestones:  Arenaceous  and  magnesian  limestones,  tai 
thin  beds,  alternating  with  chert,  and  at  the  base  passing  into  a  mottled, 
slliclons  limestone  in  heavier  beds. 


Olndnnati  Group  T 


*  I 


wdtjxt  of  iLLrrois. 


J  a  ::ii;ia.  ::  sa  -"-««  -tmmmtad  in  dus  aectm,  there  are  tbe  recent 
cgwau  t  iIt: — m  ▼ci-a  rnm  iie  '>ittom  Fhimjh  ladthe  beds  of  marlj  clay, 
■■li-  ic  .  — jLiiuiL  I  ■a»  TMt  -raileys.  v^ick  aaj  be  referred,  most  pro- 
'W"    ■:    SIS  1  ««■.  JUL  -a*  .T*  '■tt  6jm  which  ov^ofie  the  older  rocks  on  the 

-  "-^   --      -■  ■'  1  jiE«ir*r*. — T^iiB  fbriBadaa.  is  smDit  in  its  appearance 

f."**    *    T!;    uu:i"i.>   r   1.  ^..rEAiy  Mgcslbed  in  the  foregoing  report  on  Alex- 

j£-.^r      is:^    jbL    7   3ar  -^r   ifficrrl>nt  m  a  thinlj  bedded,  grajish-colored, 

>  r^-mt  ^  9j  whether  the  flint  or  the  limestone 

^  T-iKMyV  Teased  to  the  eherty  Devonian  lime- 

*=.  ^  w^nlsfr  I  a  :&^  :'=£-^<i«.  ikas  ix  if  diftcvh  so  say,  when  no  fossils 

«r    *  u;*^    .  V" >f .  tt  --aaarra  xaj  ^fZr:*^.    This  limestone  forms  the  base 

a  !.•£  -  .r  .  :-£-  £r*^f^i.'3c  att  Kwarr.  exccft  for  a  short  distance,  where 
ix  j^T^*^  .ah.  *AC«  -^jrjMwa  rufci  iatcraecte  the  Maff,  fonr  miles  west  of 
jir*^-  -^.  Im,  r  .aa  ts-w^r^irfv  »f  the  strata,  the  result,  probably,  of  a 
1^  .  i»  jBu.  &■  «-ac«w«e  SMkfi^ntte  f/the  DeroBiaa,  extending  down  to  the 
.-.«»  •.*?•.  Mu.  •TttA.'^i  >T  t^  sassm  heds  of  Onondaga  limestone.  For 
^-  T«  -».  u.«i»  a  *<1L.»  Ttctxsn^.  «»£  im«s2t  ihro^h  township  12,  the  bla&  are 
tst  mt  I  ^'mrTWimnr  n'^ihr  i^tt^tij  f'T'x.  ^**  '"  *^^^«i.;p  ii 
ttit  tt  :ui«9i^<7  Ij^  nn^  ^  the  base  of  the  Ualb  consist  of 
mn  i^«wsi-%(x  ir^iniraur  «ic  3^  ^^Tf  F**^  ^  ^  dierty  DcYonian 
rt^  r!M  Mcwi  wrai  a*  «(ii«i«*-  Brpend  the  imnediate  Ticinify 
*-vi  •  '.iS-  *>-*  A  *.\  vnN^  jr  ii»  ««kt.  Along  the  Udb  these 
^^     ^   ».  •  .«w  ^'^wti*  -:^  ittfi  icWJM  a  iiecaliir  viU^like  i^pear- 

^  Mt    -m  II  mini  111  ■('  av  ^o«a.  nni  «w  «en  to  the  best  adraa- 

,  5ft.  <«»«.ci  r.n.».».  I.  A*  nnt  wsM*  jc^jwcflaaic  ledges  ^at  are 
1^  mc  iiitr-«^  11  iii»^  xxsm^vm.  ^f  iwak  have  heen  obtained 
,1^   ^      nv*   vwiT,  M  «  3ht  jnMB»  ai*  rf  the  mer,  jnst 

OK  j*N»^  M»  npB4  hi«wr  «3»»9el  the  folWwi^ 


^imijluna  4pnHrter  ef  seetion  9, 
,^<.  ^w«w.-M^K.  *.  J*g^  jj^-^  ^  i„(jttte  to  place  this 

i»k.,^    ^^    ir^»to^*oik  Jan  nieni  >  »*^»  ^^ 


i«is)«i   ^    .r^».^»ofc 


UNION   COUNTY.  37 

rock  in  the  Lower  Silurian  series,  and  to  regard  it  as  tbe  equivalent  of  the 
compact  silicions  limestone  that  forms  the  upper  member  of  the  Cincinnati 
group,  in  Alexander  county,  but  as  we  failed  to  find  any  fossils  in  it  that 
would  enable  us  to  decide  positively  as  to  its  age,  it  may  be  possible  that  it  is 
an  intercalated  bed  of  the  Upper  Silurian  series.  However,  we  place  it  at  the 
bottom  of  the  section,  with  a  query,  until  further  examinations  can  be  made. 

1  find  no  mention  of  this  outcrop  in  Mr.  Enqelmann's  notes,  or  any  intima- 
tions that  a  similar  rock  was  met  with  in  the  Upper  Silurian  limestones  of  this 
county. 

From  Wolf  lake  to  the  north  line  of  the  county  the  Upper  Silurian  lime- 
stones form  the  entire  bluff,  often  reaching  a  hight  of  200  feet  or  more,  in 
smooth,  vertical  faces  or  turreted  walls.  Fine  springs  of  beautifully  limpid 
water  issue  from  the  base  of  these  bluffs  at  numerous  points.  Near  the  head 
of  Wolf  lake,  and  not  far  from  the  northwest  corner  of  section  22,  township 
11,  range  3  west,  is  one  of  the  highest  points  in  this  part  of  the  county;  the 
lower  limestone  reaches  an  elevation  of  200  feet  above  the  Mississippi  bottoms, 
and  is  capped  by  100  feet  of  the  rough  chert  rock  of  the  Oriskany  group, 
which  stand  out  in  bold  relief,  with  a  strong  easterly  dip.  These  bluffs  con- 
tinue southward,  along  the  eastern  borders  of  Wolf  lake,  to  the  northwest 
quarter  of  section  3,  township  12,  range  3,  where,  in  consequence  of  the 
easterly  trend  of  the  bluffs,  or  perhaps  a  break  in  the  strata,  these  limestones 
disappear,  and  the  bluffs  are  formed  by  the  Devonian  beds.  Following  down 
the  river  bluffs  a  distance  of  about  eight  miles  by  the  section  lines,  this  lime- 
stone again  appears,  near  the  north  line  of  section  9,  township  13,  range  2, 
and  from  this  point  they  continue  to  form  the  main  portion  of  the  bluffs  to 
the  Alexander  county  line. 

Clear  Greek  Limestone, — ^This  cherty  limestone,  or  chert  formation,  as  it 
might  very  properly  be  called,  occupies  the  upper  portion  of  the  river  blu£& 
in  township  13  south,  range  2  west,  and  township  11  south,  range  3  west, 
where  the  Upper  Silurian  limestones  form  the  lower  part,  and  in  township  12 
south,  range  2  and  3  west,  where  these  Silurian  rooks  are  below  the  surface, 
the  bluffis  are  composed  mainly  of  this  cherty  rock  and  the  overlying  Devonian 
beds.  This  formation  forms  an  irregular  belt  of  outcrop  along  the  line  of  river 
bluffs,  ranging  from  two  to  six  miles  in  width.  This  belt  is  narrowest  in  the 
southern  portion  of  the  county,  becomes  gradually  wider  in  township  12,  range 

2  west,  and  attains  its  maximum  width  in  the  south  part  ^f  township  11, 
range  2  and  3  west,  and  from  this  point  gradually  becomes  narrower  to  the 
north  line  of  the  county.  Its  greatest  development  is  on  the  upper  course  of 
Clear  creek,  and  on  Higgin's  creek,  in  the  northern  portion  of  the  county.  It 
also  outcrops  on  all  the  forks  of  Caney  creek,  in  the  central  part  of  township 
12  south,  range  2  west,  and  south  of  this  its  outcrop  is  restricted  to  a  narrow 
belt  along  the  river  bluffs. 

Although  generally  cherty,  it  presents  considerable  variety  in  its  lithological 
characters.     Portions  of  the  mass  appear  as  a  porous  or  compact  chert,  some- 
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times  massive,  and  again  quite  eyenly  stratified,  and  these  cberty  beds  pass 
into  silioio-magnesian  limestones  of  compact  texture,  and  these,  &g&in)  into 
chalky,  white  limestones,  filled  with  nodules  and  concretionary  masses  of 
compact  flint.  Some  of  these  changes  are  probably  due  to  atmospheric  or 
aqueous  agencies,  by  which  the  calcareous  matter  has  been  dissolved  and 
removed;  or  else  the  silica  haa  replaced  the  limestone  by  a  slow  chemical 
action,  analagous  to  that  by  which,  in  certain  strata,  the  calcareous  shells  of 
Mollusks  are  changed  into  siiicious  fossils.  On  sections  12,  13  and  14,  in 
township  11,  range  2  west,  Mr.  Enoelmann  notices  the  occurrence  of  massive 
limestones,  that  assume  the  appearance  of  a  white  marble.  On  the  northeast 
quarter  of  section  12,  he  describes  the  rock  as  a  delicate,  grayish  colored  and 
white  limestone,  of  a  crystalline  or  sub-crystalline  texture.  The  exposed  sur- 
face is  very  hard  and  full  of  flaws,  from  long  exposure,  but  by  quarrying  into 
the  bed  beyond  the  influence  of  surface  agencies,  an  excellent  material  might 
be  obtained,  that  would  be  adapted  to  various  kinds  of  ornamental  work,  of 
uniform  quality  and  texture,  and  susceptible  of  a  high  polish. 

BaM  Knob  is  a  very  prominent  inland  bluff  or  promontory,  that  lies  a  little 
to  the  west  of  the  center  of  township  11  south,  range  2  west,  and  appears  to 
be  mainly  composed  of  the  siiicious  limestones  and  chert  of  this  formation. 
The  oherty  beds  outcrop  along  its  lower  slopes,  but  the  summit  was  so  covered 
with  soil  and  detritus  that  the  highest  rocks  could  not  be  seen.  On  its  sides 
were  seen  tumbling  masses  of  white  quartzose  sandstone,  that  appeared  to 
belong  to  the  bed  usually  overlying  the  Oriskany  group  in  thb  portion  of 
the  State.  It  is  said  to  be  the  high<^t  elevation  in  the  county,  and  it  is 
probable  its  altitude  is  due  to  some  local  disturbance  and  uplift  of  the 
strata.  Although  the  strata  of  the  knob,  itself,  seem  to  lie  nearly  horizontal, 
we  find  the  Lower  Carboniferous  beds,  on  its  north  side,  dippiug  at  a  high 
angle  to  the  northeastward.  In  the  banks  of  Seminary  Fork,  on  the  south- 
eastern side  of  the  knob,  we  found  the  characteristic  fossils  of  this  cherty 
limestone  quite  abundant,  and  about  half  a  mile  further  east,  on  the  same 
branch,  we  found  the  overlying  sandstone  extending  down  to  the  creek  level. 

The  characteristic  fossils  of  this  group,  obtained  from  the  exposures  of  the 
strata  in  this  county,  are  the  following:  Leptoccdia  flaheUxteSy  Leptsena 
nucleata,  RhynchmeUa  spectosa,  Platyceras  tortuosum^  Renssekeria  CondonXj 
Spiri/er  arctus  f  and  Stricldandinia  ehtujiata,  var.  curta, 

Quartzose  Sandstone  and  Striped  Shales, — These  beds,  which  have  been  con- 
sidered as  forming  the  uppermost  strata  of  the  Oriskany  series,  more  probably 
belong  to  a  higher  geological  level.  They  directly  overlie  the  cherty  lime- 
stones just  described,  but  owing  to  the  comparatively  small  thickness  of  strata, 
and  the  readiness  with  which  the  rock  yields  to  the  influence  of  atmospheric 
agencies,  good  exposures  of  it  are  rarely  seen,  and  it  exerts  but  little  influence 
in  modifying  the  topographical  features  of  the  surface  in  this  county.  The 
shales  are  much  thinner  here  than  in  Alexander  county,  and  in  the  central 
and  northern  portions  of  the  county  they  were  not  met  with  at  all.    Four 
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miles  west  of  Jonesboro,  on  the  road  to  Willard's  landings  the  sandstODO  is 
exposed  near  the  foot  of  the  bluff,  and  is  directly  oyerlaid  by  a  massiye  gray 
limestone,  equivalent  to  the  Onondaga  limestone  of  New  York,  without  any 
intervening  shales,  so  far  as  could  be  seen.  The  sandstone  was  not  fully 
exposed  at  this  point,  but  was  at  least  thirty  feet  or  more  in  thiekness.  We 
found  at  this  locality  a  good  many  fossils,  among  which  are  the  following :  A 
small  undetermined  Zaphrentisj  Pleurodictyum  problematicumy  an  Or  this,  like 
O,  mttsculosaj  a  finely  striated  Stophodonta,  like  S.  magnifica,  but  smaller,  and 
fragments  of  a  large  OdontocephcUuSy  similar  to,  but  much  larger  than  that 
from  the  overlying  limestone.  About  two  miles  and  a  half  southwest  of 
Jonesboro,  on  the  middle  fork  of  Caney  creek,  the  lower  part  of  this  sand- 
stone is  exposed,  resting  directly  upon  the  thin  bedded,  silicious  and  cherty 
limestones  of  the  Clear  Greek  group,  without  any  indications  of  shale  between. 
The  thin  bedded  limestone  was  full  of  the  characteristic  fossils  of  this  group, 
at  this  locality,  and  a  few  were  also  obtained  from  the  sandstone.  The  latter 
is  most  commonly  met  with  on  the  summits  of  the  chert  hills,  or  in  tumbling 
masses  on  their  slopes.  Three  and  a  half  miles  southwest  of  Jonesboro,  it 
outcrops  on  the  south  fork  of  Caney  creek,  and  at  one  locality  in  this  neighbor- 
hood, where  it  is  of  a  pure  white  color,  it  has  been  mistaken  for  marble.  It 
is  usually  more  or  less  stained  with  the  red  oxyd  of  iron,  the  colors  being 
similar  to  those  of  the  striped  shales  that  are  sometimes  associated  with  it. 

The  striped  shales,  or  ^'  Calico  rock,''  occurs  in  the  south  part  of  the  county, 
especially  on  Miners'  creek,  where,  according  to  Mr.  Enqelmann,  there  is  a 
thickness  of  about  fifty  feet  of  these  shales  expesed,  passing  upward  into 
chert.  It  is  quite  probable  that  the  sandstone  and  shale  replace  each  other,  as 
the  shales  are  sometimes  seen  below  the  sandstone,  and  at  other  localities  above 
it,  these  changes  being  due  to  the  fine  or  coarse  character  of  the  sediment ;  the 
finer  giving  origin  to  the  shales,  and  the  coarser  to  the  sandstone. 

Ommdaga  Limestone. — Above  the  sandstone  and  shale  just  described,  there 
is  a  massive  gray  limestone,  usually  about  twenty  feet  in  thickness,  which,  from 
its  peculiar  group  of  fossils,  we  regard  as  the  equivalent  of  the  Onondaga 
limestone  of  the  New  York  Reports.  It  is  lighter  colored,  more  massive  and 
less  cherty  than  the  overlying  limestones  of  the  Hamilton  group,  and  may 
thus  be  readily  distinguished  from  them,  even  in  the  absence  of  characteristic 
fossils.  This  limestone  outcrops  two  miles  west  of  Jonesboro,  on  the  road  to 
Willard's  landing,  in  the  bed  of  the  creek,  and  four  miles  west,  on  the  same 
road,  it  is  found  directly  overlying  the  sandstone  and  shale,  which  has  already 
been  described  as  forming  the  base  of  the  bluff  at  this  locality.  This  rock 
was  supposed  to  form  the  base  of  the  Hamilton  series,  until  the  fossils  which 
it  contained  were  critically  examined,  when  it  was  found  to  be  quite  distinct 
from  that,  and  more  closely  allied  to  the  older  divisions  of  the  Devonian  series. 
Its  line  of  outcrop  through  this  county  is  determined  by  the  overlying  Hamil- 
ton limestones,  with  which  it  is  intimately  associated.  Its  most  characteristic 
fossils  are  CentroneUa  hecate,  Spiri/er  acumincUus,  S.  dmbnatuSy  several  undo- 
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tennined  Spirifers  with  greatly  extended  hinge  lines,  Atrypa  rettcularts,  a  small 
ProductuSj  like  P.  subdculecUuSj  and  a  species  of  the  oorioos  group  of  Trilobites^ 
that  also  oocors  in  the  underlying  sandstone,  resemhling  the  Odcmtocephahu  seU- 
nuruB  of  the  Corniferous  limestone  of  New  York,  and  it  may  be  that  this  is  the 
western  representative  of  both  the  Onondaga  and  Corniferous  limestone  of  the 
eastern  States.  At  the  most  northerly  outcrops  of  this  limestone,  in  Jackson 
county,  it  becomes  locally  quite  arenaceous,  and  consists,  in  part,  of  alternations 
of  thin  beds  of  limestone  and  sandstone,  showing  by  its  lithological,  as  well 
as  its  palseontological  characters,  a  more  intimate  relation  with  the  underlying 
than  the  overlying  formation. 

Hamilton  Limestone  and  Shale. — The  Hamilton  group  in  this  portion  of  the 
State  consists  of  three  divisions,  which,  in  the  ascending  order,  may  be  des- 
cribed as  follows  :  First,  dark  steel-gray,  silicious  foeted  limestone,  containing 
more  or  less  chert,  in  nodular  forms,  and  also  in  seams  with  silicious  fossils. 
Second,  brown  or  chocolate-colored  shaley  limestone,  passing  into  calcareous 
shale ;  and,  third,  gray,  semi-crystalline  or  granular  limestone,  comparatively 
free  from  chert,  and  with  the  embedded  fossils,  in  their  original  calcareous 
condition.  These  divisions  are  in  their  aggregate  nearly  a  hundred  feet  in 
thickness,  but  are  seldom  well  exposed  in  this  county.  About  two  miles 
northwest  of  Jonesboro,  on  the  middle  fork  of  Caney  creek,  the  following 
section  was  made  of  these  limestones  and  the  overlying  beds : 

Variegated,  silicious  and  cherty  shales,  with  layers  of  chert. 100  feet. 

Black  slate  and  argillaceous  shales. •  50    ** 

Bhale  and  argillaceous  limestone,  with  some  beds  of  granular  gray  lime- 
stone  62     ** 

Chocolate-colored  and  brown  calcareous  shale 22    ** 

Compact  dark  bluish-gray  fceted  limestone 20  •  ** 

The  three  lower  beds  of  this  section  I  regard  as  representing  the  Hamilton 
group,  of  the  New  York  series,  and  this  conclusion  is  fully  establbhed  by  the 
specific  character  of  the  fossils  they  contain.  The  region  over  which  this 
group  outcrops  in  this  county  is  very  limited  and  is  confined  to  a  very  narrow 
belt,  extending  through  the  eastern  portion  of  townships  12  and  13,  range  2 
west,  in  a  course  a  little  west  of  north,  from  the  southeast  corner  of  township 
13  south,  range  2  west,  and  terminating  near  the  Iron  Mountain,  on  the  north- 
west quarter  of  section  34,  township  11  south,  range  2  west.  Among  the 
fossils  obtained  from  these  beds,  in  Union  county,  are  Strophomena  rhomboid^ 
aliSy  Calymene  bu/o,  Tropuioleptus  carinatusy  which  is  very  abundant  in  some  of 
the  beds  of  gray  limestone,  a  beautiful  species  of  CombophyUum,  several  species 
of  Zaphrentu,  and  some  other  undetermined  corals.  The  lower  portion  of  the 
group  is  strongly  impregnated  with  bituminous  matter,  as  is  shown  by  its  dark 
color,  and  the  foetid  odor  which  it  emits  when  struck  with  the  hammer.  Very 
possibly  it  represents  the  Devonian  oil-producing  zone  of  Canada,  though  no 
oil  springs  have  been  seen  in  Illinois  in  the  vicinity  of  its  outcrop. 
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Black  Slate. — ^This  diviBion  of  the  DeVonian  series  is  very  well  developed 
in  this  couDty,  and  attains  a  thickness  of  fifty  to  seventy  feet,  though  it  is 
seldom  exposed  in  its  full  thickness.  On  Caney  creek,  about  two  miles  north- 
west of  Jonesboro,  where  the  above  section  was  observed,  the  bed  was  pretty 
well  exposed,  and  on  one  of  the  ravines  in  this  vicinity  a  drift  had  been  carried 
into  the  hill,  where  it  outcrops,  in  search  of  coal.  From  its  close  resemblance 
to  the  bituminous  shales  of  the  coal  measures,  it  is  not  very  surprising  that 
those  who  are  entirely  ignorant  of  the  fact  that  the  workable  coal  beds  are 
restricted  to  a  certain  geological  horizon,  and  that  this  slate  is  far  below  that 
horizon,  should  suppose  that  its  outcrop  indicated  the  proximity  of  coal,  and 
consequently  be  led  into  a  useless  expenditure  of  time  and  means,  in  a  vain 
search  after  coal  in  regions  remote  from  the  true  coal-bearing  strata.  Only  a 
portion  of  the  bed  presents  the  color,  the  highly  bituminous  characters,  and 
slatey  cleavage,  which  suggested  the  name  by  which  it  is  generally  known  in 
the  west,  and  the  remainder  consbts  of  green  and  blue,  or  chocolate-colored 
argillaceous  shales,  often  so  closely  resembling  the  next  succeeding  formation 
that  no  exact  line  of  division  can  be  drawn  between  them  at  the  partial  expo- 
sures usually  met  with  in  this  county.  Its  most  northerly  outcrop  in  this 
county  is  at  what  is  called  the  Iron  Mountain,  where  it  forms  the  southeastern 
slope  of  the  hill  on  the  north-east  quarter  of  section  34,  township  11  south, 
range  2  west.  From  this  point  the  trend  of  its  outcrop  is  a  little  to  the  east 
of  south  to  the  south-east  corner  of  section  36,  township  13  south,  range  2 
west,  making  an  easting  of  about  two  miles  in  a  distance  of  thirteen  miles 
from  north  to  south.  Besides  the  localities  already  given,  the  black  slate  out- 
crops on  the  north  fork  of  Caney  creek,  on  the  south-west  quarter  of  section 
11,  township  12  south,  range  2  west.  In  the  exposures  of  this  horizon,  west 
and  south  of  Jonesboro,  the  bed  becomes  mostly  argillaceous,  and  the  black 
laminated  slates  were  not  seen,  and  are  probably  replaced  by  argillaceous 
shales.  A  single  species  of  fossil  shell  was  obtained  from  the  slate  at  the  point 
where  the  tunnel  was  carried  into  the  hill,  a  mile  or  more  west  of  Jonesboro. 
This  was  a  Lingvla  apparently  identical  with  the  L.  gpatulata  of  tho  Genessee 
slate,  of  which  these  beds  are  supposed  to  be  the  western  representative.  This 
fossil  is  exceedingly  abundant  in  Ohio  and  in  Tennessee,  wherever  this  strata 
is  exposed,  but  it  has  as  yet  been  found  nowhere  in  Illinois  except  at  the 
locality  above  named.     This  shell  is  figured  on  plate  13,  figure  1. 

SUicwus  Shales. — The  Black  slate  formation  is  succeeded  by  a  series  of 
silicious  and  partly  argillaceous  shales,  with  some  intercalations  of  chert, 
which  are  variously  colored,  sometimes  striped,  but  usually  brown,  and  attain 
a  thickness  of  a  hundred  feet  or  more.  Owing  to  the  soft  character  of  the 
material  of  which  these  shales  are,  for  the  most  part,  composed,  good  expo- 
sures are  rarely  met  with,  and  the  strata  are  generally  covered  up  in  the 
slopes  of  the  hills.  They  have  afforded  no  fossils  to  aid  in  the  determination 
of  their  true  horizon,  but  from  their  lithological  characters,  and  their  strati- 
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area  aboat  twelve  miles  in  width.  Its  most  oortherly  outcrop  is  on  the  Semi- 
nary fork  of  Clear  creek,  near  the  center  of  township  11  south,  range  2 
west,  and  on  the  head-waters  of  Clear  creek,  in  the  south-eastern  part  of  the 
same  township.  In  township  12  south,  range  1  and  2  west,  it  outcrops  on  all 
the  head-waters  of  Caney  creek,  and  on  Little  creek,  and  over  the  whole  of 
township  13  south,  range  1  west,  except  a  small  area  in  the  south-west  corner 
of  the  township,  on  Big  creek,  throughout  its  whole  course  in  this  county,  and 
on  Add's  branch,  and  Cypress  creek,  below  the  middle  of  section  23,  town- 
ship 12  south,  range  1  east. 

This  limestone  presents  considerable  variation  in  its  lithological  characters 
in  the  different  parts  of  the  formation,  and  also  at  different  localities  in  the 
same  stratum.  The  lowest  portion  of  the  gioup,  which  is  tolerably  well  exposed 
a  half  mile  west  of  Jonesboro,  forms  what  is  known  in  that  region  as  Uie 
Jonesboro  limestone.  It  it  a  massive,  light  gray,  or  nearly  white,  sub-crystal- 
line, or  earthy  limestone,  that  breaks  regularly  into  rectangular  blocks,  and 
forms  a  good  and  durable  building  stone.  Most  of  it,  at  the  outcrops  we 
examined,  is  quite  free  from  chert,  but,  locally,  it  becomes  somewhat  cherty, 
the  silicious  material  being  disseminated  through  it  in  concretions,  or  in  fine 
particles,  which,  when  the  lime  is  dissolved,  leaves  a  skeleton  of  porous  chert. 
The  thickness  of  this  part  of  the  group,  exposed  near  Jonesboro,  is  about 
thirty  feet,  but  probably  in  the  aggregate  it  is  much  more.  It  has  afforded 
no  well  defined  fossils,  and  its  true  age  is  only  determined  by  its  stratigraphi- 
cal  position  and  its  lithological  characters,  which  appear  to  be  more  nearly 
related  to  the  St.  Louis  group  than  to  any  other  division  of  the  Lower  Car- 
boniferous series.  The  principal  outcrops  of  this  rock  in  this  county,  besides 
the  one  just  named,  immediately  west  of  Jonesboro,  are  on  Caney  creek,  near 
the  center  of  section  11,  township  12,  range  2,  at  the  German  meeting  house, 
in  the  center  of  section  1,  township  13,  range  2  west,  thence  up  the  branch 
in  the  south-east  quarter  of  section  1,  the  north-east  quarter  of  section  12, 
and  through  the  south  half  of  the  adjoining  section  6.  On  the  branches  of 
Mill  creek  it  outcrops  near  the  south-east  corner  of  section  13;  township  13, 
range  2  west,  and  in  the  south-west  corner  of  section  18,  township  13,  range 
1  west,  in  the  south-east  quarter  of  section  17  and  the  north-east  corner  of 
section  19,  and  through  the  south-west  quarter  of  section  20,  from  whence  it 
probably  extends  southward  to  the  county  line.  The  curious  forms  known 
under  the  names  of  epsomitesy  cryitaUtes,  stylolitheSy  UgnxUteSy  etc.,  are  frequently 
met  with  in  this  part  of  the  St.  Louis  group,  near  Jonesboro.  They  consist 
of  portions  of  the  rock  that  are  separated  from  the  surrounding  mass  by  a 
series  of  parallel  columns,  or  flutings,  which  penetrate  the  strata  at  right- 
angles  to  the  plane  of  stratification,  and  give  to  the  inclosed  mass,  when 
broken  out,  a  virtically  striated  surface.  Their  origin  has  been  explained  in 
various  ways,  and  as  fossil  shells  are  oflen  found,  forming  one  extremity  of 
the  ligmUtey  determining  to  some  extent  their  size  and  form,  it  has  been  sug- 
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four  or  five  different  bodies  of  limestone,  separated  by  sandstones  and  sbales, 
and  is  characterized  by  a  distinct  group  of  fossils,  which  serre  to  distinguish 
it  at  once  from  any  of  the  subordinate  groups  of  limestone.  Eight,  divisions 
of  this  group  have  been  recognized  in  Union  county,  four  of  which  are  lime- 
stones, and  the  remainder  sandstones  and  shales,  and  we  have  numbered  them 
consecutively  fVom  the  top  downward;  the  odd  numbers,  1,  3,  5,  7,  being 
applied  to  the  limestones,  and  the  even  numbers,  2,  4,  6,  8,  to  the  sandstones. 

The  limestones  of  this  group  are  usually 'argillaceous,  sometimes  silicious 
and  ferruginous,  and  are  readily  distinguished  from  the  other  calcareous  divi- 
sions of  the  Lower  Carboniferous  series,  even  in  the  absence  of  characteristic 
fossils,  by  their  lithological  characters.  The  sandstones  are  more  evenly  and 
thinly  bedded  than  the  overlying  conglomerate,  and  are  locally  ripple-marked. 
The  lowest  division  of  this  group  is  a  thick  bed  of  sandstone,  to  which  the 
name  of  ferruginous  sandstone  has  sometimes  been  applied,  from  the  ferrugi- 
nous matter  which  it  contains  at  certain  localities.  This  character  predomi- 
nates more  or  less  in  all  the  sandstones  of  this  series,  the  brown  ozyd  of  iron 
being  generally  disseminated  through  it  in  specks,  giving  a  mottled  appearance 
to  the  rook  when  freshly  broken.  Locally  the  upper  standstones  of  this  series 
are  replaced  by  shales,  either  argillaceous  or  sandy,  and  as  they  readily  decom- 
pose when  exposed  to  atmospheric  action,  they  are  usually  covered  up  in  the 
slopes  of  the  hills.  The  thickness  of  the  lower  sandstone.  No.  8,  of  this 
series  is  about  150  feet  in  this  county,  and  commencing  on  the  head  waters  of 
Huggins'  creek,  in  the  north-west  part  of  the  county,  its  line  of  outcrop  ex- 
tends in  a  nearly  due  south-east  course  to  the  middle  of  the  east  line  of  township 
13  south,  range  1  east,  where  it  crosses  the  county  line  into  Johnson  county. 
On  the  Seminary  fork  of  Clear  creek,  in  the  north-west  quarter  of  section  22, 
township  11  south,  range  2  west,  it  may  be  seen  rising  abruptly  to  the  surface, 
with  a  strong  dip  to  the  north-east,  and  forming  the  base  of  a  heavy  limestone 
series.  It  may  be  seen  eapping  the  St.  Louis  limestone  near  the  north-west 
comer  of  section  26,  and  on  the  main  fork  of  Clear  creek,  above  the  Iron 
Mountain,  and  probably  crosses  the  dividing  ridge  in  the  north-east  quarter  of 
section  6,  township  12  south,  range  1  west.  On  a  branch  of  Cache  river,  on 
the  south-east  quarter  of  section  8,  it  was  traced  for  some  distance,  until  the 
creek  turns  east,  when  it  dips  below  the  water  level,  and  is  succeeded  by  the 
higher  members  of  the  series.  On  Big  creek,  as  far  as  it  runs  south-eastward, 
this  sandstone  caps  the  ridge  to  the  north-east,  and  continues  in  that  course 
by  the  head  of  Add's  branch,  and  crosses  Cypress  creek,  striking  the  Johnson 
county  line  at  the  south-east  corner  of  section  24,  township  13  south,  range 
1  east. 

It  is  better  exposed  on  Cypress  creek  than  anywhere  else  in  the  county,  and 
beginning  in  the  breaks  at  the  head  of  the  creek^  on  the  south-east  quarter  of 
section  23,  township  12  south,  range  1  west,  it  outcrops  along  the  creek  for 
some  distance,  forming  not  only  its  banks,  but  the  slopes  of  the  adjacent  hills. 
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A  portion  of  it  here  is  thinly  bedded,  and  separates  into  thin,  even  slabs, 
suited  to  various  building  purposes.  On  the  north-east  quarter  of  section  31, 
township  12  south,  range  1  east,  it  crops  out  along  a  small  branch  of  this 
creek,  and  is  fine-grained,  white,  with  brown  spots,  purely  quartzose,  and 
rather  soft  when  first  quarried,  but  hardens  on  exposure.  It  is  obtained  here 
in  fine,  even  slabs,  £rom  one  to  twelve  inches  in  thickness,  which  dress  easily, 
and  appear  to  possess  a  suitable  grit  for  grindstones,  and  is  also  suitable  for 
foundation  walls,  and  many  other  uses  for  which  building  stones  are  required. 
These  evenly-bedded  layers  are  not  confined  in  their  outcrop  to  this  locality, 
but  have  been  observed  at  several  points  in  this  county.  In  the  north-west 
quarter  of  section  32,  the  upper  shaley  strata  of  this  division  are  exposed  at 
the  foot  of  hills  on  the  north  side  of  the  creek,  while  the  overlying  limestone 
outcrops  higher  up  on  the  slope.  In  the  south  part  of  section  33,  the  sand- 
stone reaches  a  hight  of  sixty  or  seventy  feet  above  the  creek,  and  is  over- 
laid by  the  succeeding  limeotone.  From  thence  down  the  creek,  it  forms  high 
olifl^  a  hundred  feet  or  more  in  bight,  down  to  section  3,  township  13,  range 
1  east,  where  the  eourse  of  the  ereek  changes  more  to  the  eastward,  and  the 
sandstone  dips  below  the  creek  level,  except  some  shaley  layers  that  form  the 
the  top  of  this  diviaion,  and  continue  near  the  creek  level  lower  down,  even 
where  the  overlying  Umoetone  forms  the  main  portion  of  the  bluff.  The 
sandstone  rises  again  on  section  12,  and  fitmi  thence  down,  it  forms  a  continu- 
ous and  gradually  rising  bluff  to  section  24,  where  it  leaves  the  creek  in 
oonsequence  of  the  south-westerly  direction  of  its  course. 

The  outcrops  of  the  upper  members  of  this  series  cannot  be  so  accurately 
traced,  in  oonsequence  of  the  general  resemblance  which  the  different  beds 
bear  to  each  other,  and  for  the  lack  of  continuous  exposures  along  the  line  of 
trend  of  the  steata.  The  area  which  they  occupy  in  this  county  may  be 
briefly  described  as  follows:  Commencing  in  the  south-eastern  portion  they 
outcrop  in  the  north-eastem  comer  of  township  13  south,  range  1  east,  over 
the  whole  of  township  12  south,  range  1  east,  except  the  south-west  comer. 
The  southern  part  of  township  11  south,  range  1  east  and  11  south,  1  west, 
extending  up  Bradshavr's  creek,  to  within  a  mile  of  the  northem  line  of  the 
county,  and  outcropping  on  Drury's  creek,  nearly  as  far  north ;  and  in  town- 
ship 1 1  south,  range  2  west,  they  form  a  belt  about  two  mUes  in  width,  ex- 
tending diagonally  from  the  south-east  to  the  north-west  comer  of  the  township. 
They  also  outcrop  on  the  north  side  of  che  dividing  ridge  in  this  township,  on 
the  head-waters  of  Clay-lick,  Cedar  and  Cave  creeks,  to  the  north  line  of  the 
county.  From  these  remarks  it  will  be  seen  that  the  general  trend  of  these 
strata  corresponds  very  nearly  with  that  of  the  St.  Louis  limestone  below,  and 
is  very  nearly  from  north-west  to  south-east. 

The  following  section  of  the  lower  portion  of  the  group  was  made  by  Mr. 
Enoelmann,  on  Cypress  creek,  on  the  south  part  of  section  33,  township  12 
south,  range  1  east : 
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Covered  slope  at  top  of  the  hill,  not  meafinred 

MasuTe  sandBtone,  partially  exposed 20feet. 

Close  textured  gray  limestone,  with  ArchMmedet  and  other  fossils 40  * ' 

Hidden  slope,  probably  underlaid  by  limestone  or  shale 18  '  * 

Limestone,  similar  to  that  above. ••• • 21  ** 

Limestone,  close  textured  and  crystalline,  bluish  or  brownish  gray,  with  jlrcAt- 

modn^  ProdvtduB  dtgan»^  eio • 19  '* 

Sandstone,  mostly  fine  grained  and  quartzose,  some  of  it  thin  badded,  and  in 

the  upper  part  shaley 70  *  * 

It  is  probable  that  all  these  limestones,  inclading  the  bidden  slope  between 
the  two  sandstones,  belong  to  the  lower  limestone  division,  No.  7,  of  the  Ches- 
ter series ;  and  if  so,  it  is  about  one  hundred  feet  in  thickness  in  this  part  of 
the  county.  This  limestone  forms  the  principal  part  the  blufis  on  Cypress 
creek,  in  sections  2  and  12,  and  near  the  mouth  of  Dry  Fork,  in  the  west  part 
of  section  2,  it  forms  a  prominent  bluff,  where  a  hundred  feet  in  thickness  of 
the  limestone  is  exposed.  The  same  strata  outcrop  on  the  Vienna  road,  near 
the  bridge,  in  the  south-east  quarter  of  the  same  section,  where  the  limestone 
shows  intercallations  of  argillaceous  shales.  Near  the  middle  of  section  12, 
township  13,  range  1  east,  the  limestone  is  overlaid  by  forty  feet  of  sandstone. 
The  only  point  where  this  limestone  was  seen  extending  to  the  south-west, 
beyond  Cypress  creek,  is  on  section  11,  and  it  is  no  doubt  the  lower  limestone, 
or  1^0,  7,  of  the  Chester  series,  reckoning  from  the  top  downwards.  This 
limestone  also  outcrops  to  the  north-westward,  on  a  branch  of  Cache  creek, 
north-east  of  Anna,  on  the  south-west  quarter  of  section  9,  township  12  south, 
range  1  west,  where  from  sixty  to  eighty  feet  in  thickness  of  it  may  be  seen, 
and  it  extends  across  the  hills  into  the  south-west  quarter  of  section  9,  and 
thence  diagonally  across  section  16,  dipping  strongly  to  the  north-east.  The 
exposed  portions  are  mostly  gray  and  crystalline,  with  numerous  fossils,  and 
especially  PentremiUs  godoni,  Productus  eieganSy  Spiri/er  lineahu^  Ath^/ris  am- 
higua,  and  ArcMmedes,  Beyond  this  point,  on  the  west  half  of  section  9,  we 
find  the  overlying  sandstone,  No.  6,  forming  a  bluff  about  forty  feet  in  bight, 
and  at  another  point  in  the  north-west  quarter  of  the  same  section,  the  follow- 
ing section  was  made,  where  nearly  the  whole  Uiickness  of  this  sandstone  was 
exposed : 

Tertical  cliff  of  sandstone 10  feet 

Slope,  underlaid  with  thin  beds  of  sandstone  24  *  * 

Hard  sandstone,  in  thin  beds,  alternating  with  shales 10 

Gray  and  purple  argillaceous  shales 10 

The  underlying  limestone,  No.  7,  crops  out  near  by,  and  this  section  proba- 
bly shows  very  nearly  the  whole  thickness  of  the  sandstone^  No.  6,  which  is 
here  not  far  from  sixty  feet.  In  section  34,  township  12  south,  range  1  east, 
there  is  from  twenty  to  thirty  feet  of  this  sandstone  exposed  in  thin  and  evenly 
stratified  beds.  Continuing  up  the  eastern  branch  of  this  creek,  to  the  north- 
east quarter  of  section  34  and  the  north-west  quarter  of  section  35,  we  find 
the  overlying  limestone,  No.  5,  capping  the  ridge.    It  is  also  exposed  on  the 
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north-eaflt  quarter  of  section  1,  township  13  south,  range  1  east,  and  the 
adjoining  sedtion  36,  on  the  north.  In  the  northern  part  of  township  12  south, 
range  1  west,  these  rocks  are  also  well  exposed  in  numerous  outcrops,  on  the 
branches  of  Cache  river.  On  the  south-west  quarter  of  section  4,  the  sand- 
stone, No.  6,  appears,  dipping  rapidly  down  the  creek,  and  soon  disappears 
and  is  succeeded  by  the  limestone.  No.  5,  and  that  by  the  overlying  sandstone, 
No.  4.  The  limestone.  No.  5,  may  be  traced  to  section  9,  where  it  is  much 
better  exposed.  The  overlying  sandstone  caps  the  ridge  in  the  north-east 
quarter  of  section  9,  and  in  the  west  part  of  section  10,  and  forms  the  blufis 
of  the  creek  on  the  south-east  quarter  of  section  4,  and  through  sections  3 
and  2.  On  the  south-west  quarter  of  section  3,  it  is  exposed  from  the  water's 
edge  to  the  hight  of  forty  feet,  mostly  in  thin  beds,  suitable  for  building 
material. 

On  a  sharp  southward  bend  of  the  creek  in  section  2,  near  the  east  line, 
and  just  above  the  crossing  of  the  Jonesboro  and  Saratoga  road,  this  limestone, 
No.  5,  outcrops  on  the  south  bank  of  the  creek,  forming  a  bluff  twenty  feet 
in  hight,  above  a  sloping  bank  of  twelve  feet,  and  it  is  here  overlaid  by 
twelve  feet  of  sandstone,  above  which  was  a  ledge  of  brown  limestone,  (contain- 
ing the  remains  of  Fishes  and  TrUohites,)  which  appeared  to  be  a  local  interca- 
lation in  the  sandstone,  loose  masses  of  which  covered  the  slope  above.  In 
the  northwest  quarter  of  section  1,  the  sandstone  forms  the  banks  of  the  creek, 
and  the  stratum  of  intercalated  limestone  is  again  seen  two  feet  in  thickness, 
containing  the  fossils  common  to  this  group.  The  sandstone.  No.  6,  also 
appears  on  Cache  river,  on  section  17,  township  12  south,  range  1  east.  The 
lower  part,  about  twenty  feet  in  thickness,  is  thin  bedded,  fine  grained  and  of 
a  dark-brown  color,  and  some  portions  of  it  are  very  hard,  approaching  a  quart- 
Eite  in  texture.  The  upper  part  is  best  exposed  a  short  distance  farther  east, 
in  the  north-east  quarter  of  section  20,  where  the  creek  runs  over  thin  beds 
of  ripple-marked,  brown,  compact,  flinty  sand-rock,  that  split  regularly  into 
rhomboidal  slabs,  and  show  a  strong  dip  to  the  north-north-east.  Above  it, 
there  are  about  ten  feet  of  gray  argillaceous  shales,  the  upper  eight  inches  of 
which 'are  dark-colored  and  bituminous,  and  contain,  in  the  upper  two  inches, 
some  thin  streaks  of  coal.  This  stratum  has  been  observed  at  several  other 
points  in  this  and  the  adjoining  counties,  and  indicates  the  earli^t  period 
when  the  coal-forming  conditions  began  to  prevail  in  southern  Illinois. 

Sandstone  No.  4,  is  only  exposed  on  Cache  river,  on  the  south-east  quarter 
of  section  14,  where  it  is  seen  as  a  finely-grained,  compact,  brown,  slightly 
micaceous  sandstone,  capped  by  the  limestone  No.  3,  and  it  also  appears  on  the 
lower  course  of  Bradshaw's  creek,  in  the  north-east  quarter  of  section  16. 
Except  at  the  point  above  named,  the  Chester  limestone.  No.  3,  was  not  seen 
on  Cache  river,  except  near  the  Johnson  county  line,  on  the  south-east  quar- 
ter of  section  13,  where  ledges  of  it  cross  the  creek,  and  the  water  has  worn  a 
narrow  channel  through  the  rugged  masses  of  limestone.    It  is  of  a  bluish- 
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gray  color,  close-teztared,  with  an  nneTen  fracture.  Half  a  mile  to  the  north- 
east of  this  point,  on  the  sonth-west  quarter  of  section  13,  it  is  again  exposed 
in  the  lower  part  of  the  bluff,  about  thirty  feet  in  thickness,  while  the  sand- 
scone  No.  2  caps  the  bluffs,  which  are  abruptly  broken.  To  the  northward 
the  sandstone  extends  to  the  lower  part  of  Lick  creek. 

On  Bradshaw's  creek,  which  heads  in  the  dividing  ridge  that  traverses  the 
northern  part  of  the  county,  there  are  numerous  outcrops  of  this  limestone, 
beginning  a  half  mile  above  its  junction  with  Cache  river,  and  extending 
northward  nearly  to  the  township  line.  It  is  usually  of  a  dark  bluish-gray 
color,  foetid,  hard  and  subcrystalline,  and  contains  the  common  fossils  of  the 
group.  The  overlying  sandstone  No.  2  crops  out  on  sections  2  and  3,  town- 
ship 12  south,  range  1  east,  while  in  the  north-west  quarter  of  section  3, 
the  upper  limestone  No.  1  is  seen.  On  the  north-west  quarter  of  section  32, 
township  11  south,  range  1  east,  the  limestone  No.  3,  is  seen  rising  from  twenty- 
five  to  thirty  feet  above  the  water  level,  and  is  here  overlaid  by  ten  feet  of 
shales,  and  a  heavy  body  of  sandstone,  which  forms  prominent  cliffs  in  the 
bend  of  the  creek  on  the  north  part  of  section  31.  Extending  thence  west- 
ward, it  caps  the  highest  ridges  north-east  of  Saratoga.  On  the  north-west 
quarter  of  section  30,  the  sandstone  dips  below  the  creek  level,  and  is  suc- 
ceeded by  the  upper  limestone,  which  outcrops  along  the  upper  course  of 
the  creek,  nearly  to  the  north  line  of  the  county.  On  Lick  creek  and  Conne- 
way  branch,  this  limestone  is  well  exposed,  and  on  the  former  creek  reaches 
nearly  the  head,  attaining  a  thickness  of  a  hundred  feet  or  more,  and  is  suc- 
ceeded by  the  conglomerate. 

West  and  north-west  from  Saratoga,  on  the  branches  of  Cache  river,  these 
two  upper  divisions  of  the  Chester  series  form  the  principal  outcrops,  extend- 
ing to  Cobden,  and  on  the  head  waters  of  Drury's  creek,  to  within  about  a  mile 
and  a  half  of  the  north  line  of  the  county. 

On  the  head  waters  of  Clear  creek,  west  and  north-west  of  Cobden,  the 
lower  divisions  of  the  Chester  series  appear,  forming  prominent  bluffs  on 
section  25,  township  11  south,  range  2  west,  and  they  also  appear  on  some  of 
the  head  branches  of  Huggins'  creek,  and  on  Cave  creek,  Cedar  creek,  and 
Clay-lick  creek,  on  the  northern  side  of  the  dividing  ridge.  The  aggregate 
thickness  of  the  group  in  this  county  probably  will  not  exceed  seven  or  eight 
hundred  feet,  and  as  it  is  somewhat  irregular  in  its  development,  it  would  be 
found  to  vary  considerably  in  its  thickness  at  different  points. 

The  upper  limestone  division,  which  reaches  an  aggregate  thickness  in  this 
county  of  more  than  a  hundred  feet,  according  to  the  measurements  and  sec- 
tions of  Mr.  Enqelmann,  includes  beds  which,  in  some  of  the  adjoining 
counties,  probably  constitute  two  or  three  distinct  divisions  of  the  series. 
The  prevalence  of  quartzose  sandstones  through  the  group,  seems  to  ally  it 
somewhat  closely  to  the  overlying  Conglomerate,  and  indeed  the  whole  series 
was  included  by  Dr.  Owen  with  the  Conglomerate,  as  constituting  the  series 
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equiyalent  to  tbe  Millfitone-grit  of  England.  But  the  presence  of  Pentremxtes^ 
Archimedes,  and  many  other  fossils  which  are  everywhere  considered  as  charac- 
teristic Lower  Carboniferous  forms,  has  caused  it  to  be  recognized  latterly  by 
nearly  all  American  Geologists  as  the  upper  division  of  the  Lower  Carbonifer- 
ous limestones. 

Conglomerate. — ^This  sandstone,  which  forms  the  base  of  the  true  Coal 
Measures,  and,  locally,  contains  some  beds  of  coal  that  reach  a  thickness  of  two 
or  three  feet,  and  are  consequently  of  some  commercial  value,  outcrops  over  a 
considerable  area  in  the  north-western  portion  of  the  county,  and  its  southern 
limit  is  pretty  nearly  defined  by  the  dividing  ridge  which  we  have  already 
mentioned  as  traversing  the  northern  portion  of  the  county,  and  forming  a 
distinct  water-shed  across  the  southern  portion  of  the  State.  The  base  of 
this  formation  consists  of  a  massive  quartzose  sandstone,  usually  coarse-grained, 
and;  locally,  containing  embedded  pebbles  from  the  size  of  a  pea  upward  to 
several  inches  in  diameter.  Its  outcrop  often  presents,  at  the  base,  a  perpen- 
dicular face  of  concretionary  or  imperfectly  stratified  sandstone,  fifty  feet  or 
more  in  thickness.  Above  this,  the  beds  become  more  evenly  stratified,  and 
are  sometimes  shaly,  or  interstratified  with  shales.  Its  thickness  has  not 
been  accurately  measured,  but  it  probably  reaches  an  average  of  two  hundred 
feet  or  more.  The  most  westerly  outcrop  of  this  formation  in  Union  county, 
is  in  the  south  part  of  section  9,  township  11  south,  range  2  west,  a  little 
north-east  of  Bald  Knob.  From  there  it  trends  south-east  to  Cobden,  where  it 
is  intersected  by  the  water-courses  of  the  South  Pass,  beyond  which  it  con- 
tinues to  the  south-east,  nearly  to  the  middle  of  section  33,  township  11  south, 
range  1  west,  where  it  bends  abruptly  to  the  northward,  around  the  heads  of 
Bradshaw's  creek  and  Little  Grassy,  to  within  about  a  mile  of  the  north  line 
of  the  county,  where  it  turns  again  rapidly  south-eastward,  in  a  narrow  tongue, 
occupying  the  hills  between  Bradshaw's  creek  and  Lick  creek,  as  far  south  as 
the  south-west  quarter  of  section  28,  township  11  south,  range  1  east.  On 
the  north  and  east  of  Lick  creek,  it  occupies  the  whole  remaining  area  of  the 
township,  intersecting  the  Johnson  county  line  at  the  south-east  corner  of 
township  11  south,  range  1  east.  Its  outcrop  in  the  county  covers  an  area  of 
a  little  more  than  one  and  a  half  townships,  and  is  confined  to  the. northern 
and  north-eastern  portions  of  the  county.  A  few  plants,  such  as  SigtUaria^ 
Stigmarta,  Ltpidodendron,  etc.,  have  been  found  in  the  evenly  bedded  sand- 
stones of  this  group,  on  Drury's  creek,  and  these  are  the  only  fossils  it  has 
thus  far  afforded. 

Superficial  DeposiU, — ^The  surfieuse  deposits  upon  the  uplands  in  this  county, 
consist  mainly  of  a  yellow,  loamy  clay,  mixed,  locally,  with  flinty  gravel, 
derived,  no  doubt,  from  the  underlying  limestones,  by  the  decomposition  of 
the  calcareous  portions,  through  atmospheric  agencies ;  but  no  evidences  were 
seen  of  the  presence  of  anything  like  true  Northern  Drift  in  the  county.  The 
Loess  formation  was  recognized  at  a  single  locality  only,  on  the  road  fVom  Jones- 
horo  to  Willard's  landing,  where  the  road  intersects  a  ridge  of  this  material  on 
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the  eastern  side  of  tlie  Mississippi  bottom,  and  the  cut  through  it  exposes  from 
20  to  30  feet  of  light,  buff  colored,  finely  arenaceous  sUt,  in  situ,  and  present- 
ing the  usual  appearance  of  the  arenaceous  beds  of  this  formation.  And  it  is 
worthy  of  remark,  that  in  this  region  no  deposits  of  this  kind  cap  the  highest 
hills,  as  at  more  northerly  localities,  but,  they  occupy  the  valleys,  showing 
that  the  hUls  in  this  part  of  the  State  were  already  elevated  far  above  the 
water  level  at  the  time  the  Loess  beds  were  deposited.  These  beds  extend 
downward  very  nearly  or  quite  to  the  present  level  of  the  Mississippi  bottoms* 

Economical    Geology. 

Coal, — ^From  what  has  already  been  said  in  the  foregoing  pages,  it  will  be 
seen  that  there  are  no  true  coal-bearing  rocks  in  this  county,  and  hence,  that 
no  reasonable  expectation  of  finding  extensive  deposits  of  coal  can  be  enter- 
tained. As  has  already  been  said,  considerable  labor  has  been  expended  west 
of  Jonesboro,  in  digging  for  coal  in  the  Black  slate  of  the  Devonian  series; 
but  as  this  slate  lies  more  than  a  thousand  feet  below  the  horizon  of  any  true 
coal  bearing  strata,  the  labor  and  means  so  expended  can  only  result  in  disap- 
pointment. There  are  some  thin  streaks  of  coal,  appearing,  locally,  interstrati- 
fied  with  the  shales  of  the  Chester  series ;  but  they  have  never  been  found  so 
developed  as  to  be  of  any  practical  value.  One  of  the  thin  coals,  occurring 
in  the  Conglomerate,  has  been  found  just  over  the  county  line,  in  WUliamson 
county,  and  may  possibly  extend  into  Union,  and  if  so,  will  be  found  near  the 
north  line  j)f  the  county.  This  is  the  only  portion  of  the  county  where  coal 
may  be  looked  for  with  any  prospect  of  success,  and  it  is  but  seldom  that  the 
Conglomerate  coals  are  sufficiently  developed  to  make  them  of  any  practical 
value,  except  to  supply  the  immediate  neighborhood  where  they  outcrop. 

Iron  Ore. — ^The  brown  hematite  ore  exists  in  this  county  in  consider- 
able quantities,  though  to  the  present  time  no  deposit  has  been  discovered 
that  appears  to  be  sufficiently  extensive,  and  free  from  extraneous  matter  to 
justify  the  erection  of  a  furnace.  The  principal  deposit  of  thb  kind,  and  the 
only  one  that  promises  to  be  of  any  practical  value,  is  that  already  partially 
described  as  forming  the  summit  of  the  ridge  known  as  the  Iron  Mountain. 
The  ore  is  a  good,  compact  variety  of  brown  hematite,  which,  in  its  purest 
state,  affords  from  fifty  to  sixty  per  cent,  of  metallic  iron,  but  it  is  here  more 
or  less  intermingled  with  chert,  the  latter  often  forming  the  greater  portion  of 
the  mass.  No  considerable  body  of  ore  was  seen  during  our  examinations  of 
this  region,  that  was  entirely  free  from  silicious  matter,  and  this  would  neces- 
sarily very  much  deteriorate  the  value  of  the  ore  for  the  manufacture  of  metallio 
iron.  It  is  quite  possible  however  that  a  more  careful  search,  by  digging  into 
the  oherty  mass  at  the  most  prominent  points,  would  bring  to  light  an  accumu- 
lation of  the  ore  so  free  from  chert  as  to  be  success^lly  smelted  for  the  pro- 
duction of  iron.  The  ore  and  chert  with  which  it  is  associated,  forms  the 
smnmit  of  the  ridge,  while  the  slope  of  the  hill  is  formed  by  the  shales  and 
states  of  the  Devonian  period,  underlaid  by  the  foetid  limestones  of  the  Ham- 
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ilton  series.  As  these  beds  are  no  where  highly  ferraginoas,  it  is  not  probable 
that  the  iron  originated  in  them,  bat  rather  from  some  limestones  of  Lower 
Carboniferoos  age,  which  no  doubt  originally  extended  oyer  the  ridge.  These 
limestones  may  have  been  the  source  of  Chalybeate  springs,  from  which  the 
iron  was  precipitated  as  the  water  reached  the  surface  and  dissolved  the  lime, 
leaving  the  chert  to  be  embedded  as  we  now  find  it,  in  a  ferruginous  mass. 
The  dip  of  the  Lower  Carboniferous  limestones  now  found  to  the  north-east- 
ward of  this  ridge,  is  such,  that  any  considerable  extension  of  their  beds  to 
the  south-westward  would  carry  the  strata  to  the  summit  of  this  ridge,  of 
which  they  no  doubt  once  formed  a  part,  and  from  which  they  have  been 
removed  by  erosion  at  some  comparatively  recent  period.  In  some  respects 
this  deposit  resembles  the  ferruginous  conglomerate  of  the  Tertiary  that 
occurs  along  the  Ohio  river,  in  Pulaski  and  Massac  counties,  and  it  is  possible 
that  it  may  be  of  the  same  age,  and  owe  its  origin  to  a  similar  cause. 

Near  the  top  of  the  ridge  excavations  have  been  made  before  the  present 
settlement  of  the  country,  perhaps  by  the  Spaniards  or  the  old  French  inhabi- 
tants, who  no  doubt  carefully  explored  such  portions  of  the  country  as  seemed 
likely  to  afford  valuable  deposits  of  metallic  ores.  This  iron  ore  shows 
itself  on  the  southern  extension  of  the  Iron  Mountain  ridge  in  the  north-east 
quarter  of  section  3,  township  12,  range  2  west,  and  also  on  the  north  side  of 
Clear  creek,  in  section  27,  township  11,  range  2,  thus  showing  that  it  origi- 
nally extended  over  a  considerable  area. 

Lead  Ore, — ^The  sulphuret  of  lead,  or  galena^  has  been  found  in  small 
quantities  in  the  cherty  limestones  of  the  Devonian  series.  On*Huggins' 
creek,  on  the  south-west  quarter  of  section  1,  township  11,  range  3  west,  it 
has  been  found  near  Mr.  Gregory's.  The  galena  occurs  here,  associated  with 
oalc-spar,  filling  small  pockets  in  the  rock.  Altogether  about  one  hundred 
pounds  of  the  mineral  was  obtained  at  this  locality.  It  is  possible  that  a 
pocket  might  be  found  that  would  yield  a  considerable  quantity  of  ore,  but  the 
prospect  is  not  encouraging  for  successful  mining  operations. 

Potter's  Clay. — Good  potter's  clay  occurs  at  several  localities  in  Union 
county.  On  the  north-west  quarter  of  section  2,  township  12  south,  range  2 
west,  a  very  fine  white  pipe  clay  is  found,  which  is  used  at  the  pottery  in 
Anna,  for  the  manufacture  of  common  stone-ware,  by  mixing  with  a  common 
clay  found  near  the  town.  This  pipe  clay  is  nearly  white  in  color,  with 
streaks  of  purple  through  it,  and  appears  from  its  colors  to  have  been  derived 
from  the  striped  shales  known  locally  in  this  part  of  the  State  as  ^'Calico 
Rock.''  Except  for  the  coloring  matter  which  it  contains,  this  clay  seems  to 
be  of  a  quality  suited  for  the  manufacture  of  a  fine  article  of  white  ware.  On 
the  eastern  slope  of  Bald  Knob  a  fine  silicipus  clay  is  found,  similar  in  appear- 
ance to  that  forming  what  is  known  as  the  Chalk  Banks^  on  the  Mississippi, 
which  has  resulted  apparently  from  the  decomposition  of  the  cherty  beds  of 
the  Oriskany  group.  The  striped  clay  first  mentioned,  has  been  found  at 
several  localities  in  this  county,  and  will  no  doubt  prove  to  be  a  valuable 
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deposit.  Specimens  have  been  collected  for  analysis,  and  its  constituents  will 
soon  be  accurately  detertermined.'*' 

BuUding  Matencds. — Building  stones  of  excellent  quality  and  in  great 
variety,  abound  in  this  county.  Sandstones  of  excellent  quality  occur  abun- 
dantly in  the  arenaceous  divisions  of  tbe  Chester  group,  and  especially  in  the 
lower  division,  which  is  here  more  than  a  hundred  feet  in  thickness.  The 
rock  is  generally  firm  in  its  texture,  and  the  oxyd  of  iron  which  it  contains 
acts  as  a  durable  cement,  and  renders  it  a  very  reliable  stone,  not  only  for  dry 
walls,  but  for  culverts  and  bridge  abutments,  where  it  will  be  subject  to  the 
combined  action  of  frost  and  water.  It  is  sometimes  thin  bedded,  and  affords 
slabs  suitable  for  flags.  At  other  localities  it  b  more  massive,  and  readily  splits 
into  blocks  suitable  for  dimension  stone.  But  all  sandstones  required  for 
heavy  masonry,  and  especially  where  they  are  required  to  resist  the  combined 
action  of  frost  and  water,  should  be  selected  with  care,  and  always  from  that 
portion  of  the  quarry  where  the  exposed  ledges  are  not  seriously  affected  by 
exposure  to  atmospheric  agencies.  The  Conglomerate  sandstone  is  generally 
less  coherent  in  structure  than  the  sandstone  of  the  Chester  series,  and  is  far  less 
reliable  as  a  building  stone,  but  occasionally  it  is  found  in  regular  beds,  and 
sufficiently  firm  in  texture  for  ordinary  building  purposes. 

The  St.  Louis  limestone  affords  a  good  building  material,  especially  the 
upper  and  lower  divisions.  At  the  quarries  a  half  mile  west  of  Jonesboro, 
the  rock  is  a  massive,  nearly  white  limestone,  free  from  chert,  and  dresses 
well,  and  in  a  dry  wall  will  probably  prove  to  be  durable,  but  splits  when  used 
for  curbing,  or  wherever  it  is  subject  to  the  action  of  firost  and  water.  The 
middle  of  this  division  is  a  dark  gray,  cherty  limestone,  that  might  answer 
well  for  rough  walls,  but  would  not  dress  well  in  consequence  of  the  cherty 
matter  so  generally  disseminated  through  it.  The  upper  division,  quarried 
east  of  Anna,  is  a  light  gray,  massive  limestone,  tolerably  free  fro'm  chert,  and 
in  quality  similar  to  the  quarry  rock  a  half  mile  west  of  Jonesboro.  The 
Chester  limestones,  when  not  too  argillaceous  in  their  character,  afford  good 
building  stones,  and  the  dark  blue,  semi-crystalline  limestone  in  the  vicinity 
of  Cobden,  which  forms  the  upper  division  of  the  series,  affords  a  good  ma- 
terial for  heavy  work,  and  has  been  used  for  culverts  at  several  points  along 
the  Central  railroad. 

Limestone  far  Lime, — ^The  best  limestone  for  the  manufacture  of  quick 
lime,  is  found  in  the  upper  portion  of  the  St.  Louis  group,  and  is  extensively 
quarried  a  half  mile  east  of  Anna,  where  several  kilns  are  constantly  in  opera- 
tion. The  rock  is  a  crystalline,  and  partly  oolitic,  light  gray  limestone,  nearly 
a  pure  carbonate  of  lime  in  its  composition,  and  makes  a  fine  white  lime,  simi- 
lar in  quality  to  the  Alton  lime,  made  from  the  same  formation.  The  Cairo 
market,  and  the  several  towns  along  the  Illinois  Central  railroad,  are  mainly 
supplied  with  lime  from  this  locality.    This  vicinity  could  easily  supply  the 

*For  an  analysis  of  these  clays  see  appendix  to  this  yolume. 
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:rv«i  4«k^  3^  )!M  vuiM^  .a£«uifi  sr^na  Coihinn^  Oft  dW  Cenfenl  nilroed,  and 
'4lf^i^  «^  ^)w^  9ia^  3:*tm  :ibt  5^  Xuiiiiy  ctw.  Xbit  bthfe  are  no  dodbl  tbe 
^ax^a^«:«4  ^^  -Jbw^r  «fi  J«iu  i^<  «*i  *^  ^^'^w^  ewl  rf  tkt  Jfiac&^eiit,  in 

Ovji  -^  VhA.  atei  ^Sa»«  3»  wrtet,  «•  V»  fcwfci  in  aliwe*  an  J  ndgbbor- 
Wm  tii  A"^  >HttNJ  rW  HMMie  WoML  Aj*  Qi  tbe  snbeoil  in  tbis  conn^ 
«MJt^  $l^^iL  Wt^  a»i  M»i  «  J^«ad  k  att  tbe  alhmal  deposits  along  tbe 
»ft<v<»»wk  <»A  ^w»»w>3^  ^>W»  iMn  hei  w  »  tbe  preraiKng  rock. 

VOxHVM^^  tW  lULJt^u^  nansMS  ^  cbeii  roek  contained  in  the  Clear 
gt^  K*fcW*w#^  4*Nhtev  a«  MM  fAite.  m  bnr-stooe  that  appears  tobenwly, 
a  wkM  'i^^  ♦^'wU  n^  '^Nw^^^  ¥^  %W  <thb*iiled  French  bur-stone,  so  extensively 
WnsI  *>«  ^M^tJ  .^^*s«i^  V^  lb**  v^^igyx  *«ae  of  the  specimens  obtained  here 
t^^^  1^  y,,NMhv«i  tW  i^^o^^  b>w  J>n»M  aad  porosity,  and  some  mUl^stones  have 
Vy^  vJM^w^  *v«^tW.A^  ^**t*l  A*«rno6,  that  are  said  to  baw  answered 
%gvMJ4v^^^^K»«Ka^^v^v*»^i>fc^*^  Bnltb«»  were  made 
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from  tlie  rock  that  had  been  loog  exposed  at  the  sarfiuse,  and  perhaps  were 
not  taken  eyen  from  the  best  part  of  that ;  while  the  beds  lying  bejond  the 
reach  of  atmospheric  influences  have  not  been  tested.  For  grinding  com,  these 
home  manofiictared  stones  have  answered  a  good  purpose,  doing  their  work 
rapidly  and  well.  For  grinding  wheat,  their  valoe  has  not  yet  been  fairly 
tested. 

Grindstones. — Some  of  the  evenly  bedded  sandstones  of  the  Chester  group, 
and  especially  the  lower  bed  of  the  series,  is  frequently  developed  in  thini 
even  layers,  that  could  be  readily  manufactured  into  grind-stones.  The  rock 
has  a  fine,  sharp  grain,  and  if  too  soft  when  freshly  quarried,  would  probably 
harden  sufficiently  on  exposure  to  give  them  the  necessary  durability.  Some 
beds  of  the  Conglomerate  sandstone  also  hare  a  sharp  grit,  and  when  sufficiently 
compact  in  texture  and  even  bedded  will  m&ke  good  grind-stones. 

Mmeral  J^prmgs. — At  Western  Saratoga,  in  this  county,  there  is  a  mineral 
spring  in  the  Chester  limestone,  which  has  attained  some  celebrity  in  the 
surrounding  country  for  its  medicinal  properties.  It  is  located  in  the  north- 
east comer  of  section  1,  township  12  south,  range  1  west,  and  appears  to  be  a 
tolerably  strong  sulphur  water,  and  contains,  besides  sulphuretted  hydrogen,  a 
small  quantity  of  sulphate  of  lime,  carbonate  of  soda,  chloride  of  sodium,  and 
perhaps  a  little  alumina  and  magnesia.  The  water  is  said  to  be  a  specific 
for  dyspepsia  and  chronic  diseases  of  the  skin.  It  is  also  said  to  be  bene- 
ficial in  cases  of  scrofula.  The  water  is  strongest  during  the  dry  season  of 
the  year,  being  then  less  affected  by  the  admixture  of  surface  water. 

Near  Seminary  fork  of  Clear  creek,  on  the  south-west  quarter  of  sectfon  22, 
township  11  south,  range  2  west,  a  strong  spring  boils  up,  from  which  bubbles 
of  gas,  probably  carbonic  acid  gas,  rise  continually.  The  water  does  not  appear 
to  possess  any  decided  mineral  properties,  but  evidently  originates  from  a  deep 
source,  as  it  preserves  an  even  temperature  throughout  the  year.  The  strata 
are  strongly  tilted  in  this  vicinity,  and  this  spring  appears  to  rise  to  the  sur- 
face through  the  fissures,  formed  by  the  disturbing  cause  that  elevated  the 
underlying  rocks. 

AgricuUure,  Sods,  etc. — The  topographical  features  of  this  county  are  quite 
varied,  and  are  determined  by  the  outcrops  of  the  different  geological  forma- 
tions within  its  limits.  A  tract  of  alluvial  bottom  land,  from  two  to  three 
miles  in  width,  stretches  along  the  western  borders  of  the  county,  through  its 
whole  extent,  and  some  quite  narrow  bottoms  are  also  found  on  the  lower 
courses  of  some  of  the  largest  creeks.  In  the  very  broken  region  where  the 
Lower  Helderberg  and  the  Clear  creek  limestones  outcrop,  the  arable  land  is 
restricted  almost  entirely  to  the  creek  vallies.  The  region  underlaid  by  the 
Lower  Carboniferous  limestone  series,  although  somewhat  hilly,  is  neverthe- 
less generally  susceptible  of  cultivation,  and  constitutes  the  best  grain-growing 
section  of  the  county.  The  sandstones,  limestones  and  shales  forming  this 
series,  from  the  decomposition  of  which  the  soil  has  been  formed,  contain  all 
the  essential  mineral  ingredients  necessary  to  the  production  of  a  soil  physi- 
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the  attention  of  frnit-growers  was  naturally  drawn  to  this  region,  now  brought 
within  a  day's  travel  of  the  Chicago  market;  and  the  result  has  been  that 
these  lands,  which,  in  1852  were  not  considered  worth  the  goyernment  price 
of  a  dollar  and  a  quarter  an  acre,  are  now  readily  sold  at  firom  $150  to  $200 
per  acre,  and  are  owned  and  occupied  by  the  most  intelligent  and  refined  rural 
population  that  can  be  found  in  the  west.  This  is  undoubtedly  the  finest 
firuit  region  in  the  State,  and  more  fruit  is  annually  shipped  from  Cobden 
than  from  any  other  station  on  the  road,  and  the  annual  products  of  the 
orchards  and  yineyaids  of  this  county  must  steadily  and  rapidly  increase  for 
years  to  come. 


CHAPTER   IV. 


JACKSON    COUNTY. 

This  county  lies  immediately  north  of  Union  county,  which  forms  its  south- 
ern boundary,  and  on  the  east  it  is  bounded  by  Williamson  and  Franklin 
counties,  on  the  north  by  Perry  county,  and  on  the  west  by  Randolph  county 
and' the  Mississippi  river.  It  embraces  an  area  of  about  five  hundred  and 
eighty  square  miles,  of  which  something  oyer  one  hundred  is  alluvial  bottom 
land  on  the  Mississippi.  The  county  line  which  separates  this  county  from 
Randolph  on  the  north-west,  runs  from  north-east  to  south-west,  along  the 
dividing  ridge  between  Kinkaid  creek  and  Mary's  river.  This  county  reaches 
north-eastward  to  the  borders  of  the  prairie  region,  and  embraces  two  or  three 
small  prairies  within  its  limits,  while  the  remainder  of  the  county  was  origi- 
nally covered  with  a  heavy  growth  of  timber. 

The  bottom  lands  along  the  Mississippi  are  in  part  low  and  wet,  while  other 
portions  are  sufficiently  dry  to  admit  of  cultivation,  and  are  very  productive, 
though  subject  to  overflow  during  the  annual  spring  floods.  Some  of  the  low 
lands  are  too  wet  for  the  growth  of  arboreal  vegetation,  and  are  covered  with 
coarse  grass  and  ponds  of  water.  The  higher  parts  of  the  bottoms  are  covered 
with  a  heavy  growth  of  timber,  among  which  we  observed  the  following  species: 
Willow,  sweet-gum,  tupelo-gum,  sycamore,  cotton-wood,  honey  locust,  hack- 
berry,  box-elder,  red  birch,  white  ash,  black  ash,  red  oak,  swamp  or  pin  oak, 
swamp  white  oak,  bur  oak,  white  walnut,  black  walnut,  pecan,  horn  beam, 
persimmon,  red  haw,  mulberry,  scaly-bark  hickory,  red  and  white  elm,  white 
and  sugar  maple,  red  bud,  dogwood,  pignut  hickory,  scarlet  oak,  linden,  beech, 
white  oak,  black  oak,  black  gum,  yellow  poplar,  or  tulip  tree,  etc. 

The  country  adjacent  to  the  river  bluffs  is  roughly  broken  and  hilly,  and 
the  bluffs  themselves  often  present  high  rocky  precipices,  rising  in  bold  relief 
from  the  river  bottoms  to  the  bight  of  two  or  three  hundred  feet,  and  form  a 
bold  and  picturesque  scenery.  The  main  chain  of  bluffs  is  about  five  miles 
from  the  river,  with  a  broad  belt  of  bottom  land  intervening,  but  in  the 
extreme  south-western  part  of  the  county  there  is  another  range  of  blufilB 
immediately  at  the  river  bank,  formed  by  some  isolated  hills  that  have  success- 
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folly  witbfltood  the  denuding  forces  whicli  ezcayated  the  broad  valley  now  in 
part  oconpied  by  the  MiBsisaippi  river.  These  hills  are  known  as  "Fountain 
Bloff/'  "Devirs  Bake  Oven/'  and  ''Baok-bone/'  and  the  two  latter  are  formed  by 
an  uplift  of  Devonian  strata,  which  are  here  tilted  to  an  angle  of  about  25^,  dip- 
ping to  the  north-eastward,  while  the  former  consists  in  part  of  Chester  lime- 
stone and  sandstone,  overlaid  by  the  Conglomerate,  with  a  very  moderate  dip 
in  the  same  direction. 

To  illustrate  the  peculiar  scenery  in  Uiis  part  of  the  county,  we  directed 
some  sketches  to  be  made  by  Mr.  Paulus  Rosttsb,  which  was  done  in  his 
usual  excellent  style,  and  these  have  been  engraved  on  steel  by  the  Western 
Engraving  Company.  The  frontispiece,  plate  A,  is  a  view  of  the  Devonian 
strata  at  the  "Bake  Oven,"  looking  north.  Plate  B  is  a  view  of  the  same 
beds  forming  the  northern  extremity  of  the  ^'Backbone"  looking  north,  with 
the  "Bake  Oven"  on  the  left,  and  plate  C  a  view  of  the  same  looking  south. 
Plate  D  is  a  view  of  the  southern  extremity  of  the  "Back-bone"  looking  north, 
showing  the  cherty  beds  of  the  Oriskany  group,  with  tumbling  masses  of  the 
overlying  limestone. 

Foimtain  Bluff  or  "Big  BUI"  as  it  is  sometimes  called,  is  an  oval-shaped 
/  I  eminence,  about  three  miles  in  length,  from  north  to  south,  and  about  one  mile 

•  [  and  a  half  in  width.    Its  base  is  formed  of  the  Lower  Carboniferous  limestone 

of  the  Chester  series  which  outcrops  around  its  western  and  southern  slope, 
and  its  upper  part  by  the  Conglomerate,  the  lower  layers  of  which,  at  the 
northern  extremity  of  the  hill  dip  below  the  level  of  the  adjacent  bottom, 
while  the  higher  beds  form  an  elevation  of  two  hundred  feet  or  m(^e 
above  the  river  level.  Between  the  lower  end  of  this  hill  and  the  "Bake 
Oven,"  there  is  an  interval  of  half  a  mile  or  more  of  bottom  land  which, 
before  the  erosion  of  the  river  valley,  was  no  doubt  occupied  by  the  Lower 
Carboniferous  and  Devonian  strata  that  properly  intervene  between  the  beds 
now  outcropping  at  the  "Bake  Oven"  and  the  southern  extremity  of  Fountain 
Blu£f: 

Between  these  hills  which  now  skirt  the  eastern  shore  of  the  Mississippi, 
and  the  regular  chain  of  river  bluffs  which  skirt  the  bottom  lands  on  the 
east,  there  exists  a  broad  belt  of  low,  wet  bottom,  five  miles  in  width,  and 
mostly  covered  with  ponds  of  water,  except  in  the  very  dryest  portions  of  the 
season,  and  over  which  for  countless  ages  rolled  the  mighty  currents  that 
formed  the  valley  in  which  the  turbid  waters  of  the  Mississippi  bow  find  their 
way  to  the  gulf.  From  the  fact  that  the  waters  of  the  Mississippi  are  restricted 
to  an  area  much  less  than  its  average  width,  at  what  is  called  the  Grand  Tower, 
and  are  hemmed  in  by  precipitous  limestone  blufib  on  either  side,  the  theory 
has  been  entertained  that  at  a  former  period  these  limestone  cli&  extended 
quite  across  the  river,  forming  an  immense  fall  which  has  been  gradually  cut 
away  by  the  current  of  the  river ;  but  the  ingenious  author  of  this  apparently 
plausible  theory  was  probably  not  aware  of  the  existence  of  a  valley  five  miles 


I 


60  GEOLOGY  OF  ILLINOIS. 

in  width,  within  a  half  mile  of  the  eastern  bank  of  the  river,  through  which 
the  surplus  water  of  the  river  now  flows  during  every  period  of  high  water, 
and  into  which  the  whole  current  of  the  river  would  be  turned  by  the  intro- 
duction of  any  considerable  impediment  into  its  present  channel.  The  whole 
valley,  including  the  narrow  gorge  in  which  the  river  now  runs,  was  formed 
long  before  the  existence  of  the  present  river,  and  by  causes  far  more  potent 
than  an  ordinary  river  current,  and  was  probably  effected  during  a  former 
submergence  of  the  entire  region,  by  the  combined  force  of  sub-aqueous  cur- 
rents and  moving  ice ;  the  same  agencies  which  have  excavated  all  our  princi- 
pal river  vallies. 

The  main  chain  of  bluffs  in  the  southern  part  of  the  county  is  on  the 
eastern  side  of  the  Big  Muddy,  which  enters  the  Mississippi  bottom  in  the 
northern  part  of  township  9  south,  range  3  west^  and  from  this  point  the  river 
winds  along  the  eastern  borders  of  the  bottom,  near  the  bluffs,  to  the  south  line 
of  the  county,  in  a  direction  nearly  south,  in  accordance  with  the  general  trend 
of  the  bluffs.  To  the  northward  of  the  point  where  the  Big  Muddy  enters 
the  bottom,  the  trend  of  the  bluffs  is  north-westward  to  the  Randolph  county 
line. 

Oeological    Formations. 

The  geological  structure  of  this  county  includes  a  wide  range  of  formations, 
embracing  an  aggregate  thickness  of  about  two  thousand  seven  hundred  feet 
of  strata,  and  ranging  from  the  top  of  the  lower  coal  measures  down  through 
the  Conglomerate,  the  Lower  Carboniferous  and  Devonian,  to  the  base  of  the 
Upper  Silurian  series,  and  thus  affords  a  wide  and  varied  field  for  exploration, 
such  as  is  afforded  by  few  counties  in  the  State.  The  Devonian  beds  at  the 
"Bake  Oven"  were  the  first  recognized  rocks  of  this  age  in  the  State,  and  the 
disturbed  condition  of  the  strata,  and  the  bold  and  picturesque  scenery  on 
both  sides  of  the  river,  at  this  locality,  have  rendered  this  one  of  the  most 
attractive  localities  for  the  tourist,  as  well  as  the  geologist,  to  be  met  with  in  the 
southern  portion  of  the  State. 

The  Grand  Tower,  which  is  an  isolated  cliff  of  limestone,  standing  out  and 
forming  an  island  in  the  river  nearly  a  hundred  feet  above  the  low-water  level, 
has  long  been  a  conspicuous  land-mark  for  the  traveler  on  the  Lower  Missis- 
sippi. 

The  following  section  will  illustrate  the  geological  structure  of  this  county, 
and  the  order  of  sequence  and  thickness  of  the  different  groups  of  rocks 
found  within  its  limits : 
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Feet. 


FerpinScuUtr  Section  of  the  Rocks  in  Jackson  county. 


20a 


600  to  600. 


800. 


9BQL 


160. 


1007 


60  to  100. 


60. 


260. 


900. 


AUayimn,  Loess  and  Drift. 


Lower  Coal  Measures,  consistiiig  of  sandstones,  shales,  slates,  thin  beds  of 
limestone,  with  three  or  more  seams  of  coal,  ranging  flrom  two  and  a  half 
to  fonr  feet  in  thickness. 

Conglomerate :  Qnartzoee  sandstone,  of^en  massive,  and  indoeing  pebbles  of 
quartz,  passing  upward  into  thin  bedded,  soft,  micaceous  san^tones ;  the 
whole  series  ranging  from  five  to  six  hundred  feet  in  tlilckness.  Including 
the  Coal  Measures. 


Chester  Qroup:  Gray  and  brown  argillaceona  limestones,  alternating  with 
sandstone  and  sandy  or  argillaceous  shales. 


St  Louis  Group:   Light  gray  limestones. 

Keokuk  Group :   Cherty  gray  limestone. 

Burlington  Limestone :   Brown  crinoldal  limestone. 
Kfaiderhook  Group?   Not  exposed. 
Black  Slate?   Hot  exposed. 


Hamnton  Group:   Dark  colored,  foBtld  limestone,  with  some  Intercalations 
of  calcareous  shales. 

Onondaga  Limestone :   Light  gray  iUldona  limestone,  sandstone,  and  striped 
sUldous  shales. 


Oriskany  Group :    Clear  creek  limestone,  consisting  of  alternations  of  lime- 
stone and  chert,  passing  locally  into  a  complete  chert  rock. 

Baud  of  brown  shale. 


Lower  Helderberg  Limestones:   BuiT  and  gray  magnesian  limestones,  in 
thin  beds,  alternating  with  chert. 
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The  lower  diyisions  of  the  forgoing  section  outcrop  only  over  a  very  limited 
area  in  the  Bonth-western  corner  of  the  county,  where  they  are  elevated  above 
the  surface  level,  by  the  uplifl  which  crosses  the  river  about  three  miles  above 
the  south  line  of  the  county,  with  a  trend  from  north-west  to  south-east.  We 
will  now  describe  the  general  character,  thickness  and  extent  of  outcrop  of 
the  formations  that  are  developed  in  this  county,  beginning  with  the  lowest : 

Lower  Belderberg  Limestone. — ^This  formation  outcrops  only  in  the  river 
bluff  near  the  south  line  of  the  county,  commencing  near  '^  Bald  Rock  "  and 
extending  south  from  there  into  Union  county.  It  has  been  fully  described 
in  the  foregoing  chapter  on  that  county,  and  the  description  need  not  be 
repeated  here. 

Oriskany  Group. — ^This  group  consists  of  a  series  of  cherty,  silicious  lime- 
stones, and  light  gray,  massive,  crystalline  limestone,  the  whole  attaining  an 
aggregate  thickness  of  at  least  two  hundred  and  fifty  feet.  It  forms  the  promi- 
nent hill  known  as  "  Bald  Rock,''  on  the  Big  Muddy,  and  from  that  point  it  forms 
the  upper  part  of  the  bluffs  to  the  south  line  of  the  county.  '*  Bald  Rock ''  is  a 
bold,  rocky  precipice,  rising  abruptly  from  the  water  level  to  a  hight  of  at  least 
two  hundred  feet,  on  the  eastern  bank  of  the  Big  Muddy,  the  waters  of  which 
wash  its  base.  The  upper  part  of  the  exposure,  for  a  thickness  of  a  hundred 
feet  or  more,  consists  of  heavy  beds  of  limestone,  partly  cherty  and  silicious, 
while  other  portions  are  composed  of  white,  or  light  gray  and  drab  crys- 
talline limestone,  quite  hard,  and  apparently  susceptible  of  receiving  a 
high  polish,  and  adapted  to  the  ordinary  uses  of  the  marble  worker.  It  is 
only  a  limited  thickness  of  strata,  however,  that  are  of  this  character,  while 
the  most  of  the  layers  are  too  hard  and  silicious,  not  sufficiently  uniform  in 
texture,  and  rather  cherty  to  work  well,  except  for  rough  walls.  The  lower 
part  of  the  exposure  here,  consists  of  a  loose,  porous  chert  rock,  similar  in  all 
respects  to  that  so  fully  described  as  belonging  to  this  horizon  in  Union 
county.  At  the  lower  end  of  the  "  Backbone ''  these  beds  are  also  exposed, 
and  consist,  in  part,  of  massive  crystalline  limestone,  variously  colored,  and 
streaked  with  pink,  yellowish  and  blue,  and,  when  polished,  they  form  a  beauti- 
ful marble.  These  massive  beds  attain  a  considerable  thickness,  but  from  the 
disturbed  condition  of  the  strata,  could  not  be  accurately  measured.  They  are 
here  underlaid,  also,  by  a  porous,  cherty  rock,  a  hundred  feet  or  more  in  thick- 
ness. The  calcareous  beds  abound  in  fossils,  among  which  the  remains  of 
OriiMndea  were  abundant,  consisting  mainly  of  columns  and  plates.  These  beds 
are  the  equivalent  of  the  Clear  creek  limestone,  of  Union  county,  and  present 
very  similar  characters  to  the  outcrops  already  described  in  that  county,  except 
that  the  massive  calcareous  beds  form  a  more  conspicuous  feature  at  the 
"  Bald  Rock  "  than  at  any  point  observed  farther  south,  though  they  are  no 
doubt  represented  in  Union  county  by  the  white  and  bluish  gray  limestones 
on  Huggins'  creek,  already  described  in  the  foregoing  chapter. 

Oncmclaga  Group. — ^The  arenaceous  beds  which  succeed  these  cherty  lime- 
stones in  the  ascending  order  occur  at  the  ^'Bake  Oven''  forming  the  base  of 
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tbe  bluff,  and  at  tbe  bottom  they  constitute  a  true  quartsose  sandstone,  wbile 
aboye  tbey  consist  of  alternate  layers  of  sandstone  and  silicious  limestone, 
attaining  altogether  a  thickness  of  thirty-five  to  forty  feet.  The  fossils  from 
this  bed  are  crushed  and  in  a  poor  condition  for  determination,  so  that  it  is 
difficult  to  say  positively  whether  they  are  most  nearly  allied  to  the  beds  below 
or  above.  From  the  fact  that  it  becomes  more  and  more  calcareous  towards 
the  top,  and  finaUy  passes  into  the  light  gray  limestone  of  the  Onandaga 
period  above,  it  would  seem  probable  that  these  arenaceous  beds  also  might 
with  equal  propriety  be  considered  as  belonguig  to  this  higher  division  of  the 
Devonian  series.  This  sandstone  is  succeeded  by  a  massive  light  gray  semi- 
crystalline  limestone  which  forms  the  middle  portion  of  the  perpendicular 
cliff  at  the  "Bake  Oven,"  and  attains  a  maximum  thickness  of  about  twenty- 
five  feet.  Its  only  outcrops  are  in  the  river  bluffis  at  the  "Back-bone"  and  the 
"Bake  Oven,"  and  possibly  at  "Bald  Rock,"  on  the  east  side  of  the  Big  Muddy 
river.  The  fossils  characteristic  of  this  limestone  have  already  been  enume- 
rated in  the  foregoing  chapter,  pages  39  and  40. 

HamUUm  Group, — ^The  upper  beds  exposed  both  at  the  "Backbone"  and 
"Bake  Oven"  consist  of  dark  gray,  silicious,  foetid  limestones  with  intercala- 
tions of  calcareous  shales,  attaining  altogether  a  thickness  of  a  hundred  feet 
or  more.  These  limestones  are  well  exposed  at  the  "Bake  Oven,"  where  they 
form  the  upper  part  of  the  perpendicular  escarpment,  and  also  at  the  upper 
end  of  the  "Back^bone"  where  they  form  the  northern  extremity  of  the  ridge. 
On  top  of  the  ridge,  about  one-third  of  the  distance  from  the  upper  to  the  lower 
end,  there  is  a  bed  of  calcareo-argiUaceous  shale,  mostly  buff-colored,  and  from 
ten  to  fifteen  feet  in  thickness.  It  is  probably  about  the  middle  of  the  series, 
though  the  exposures  were  too  incomplete  to  give  us  an  entire  section.  The 
lower  beds  contain  comparatively  few  fossils  here,  but  have  afforded  several 
species,  among  which  are  a  large  Ghmphoceras,  of  which  several  specimens 
were  obtained,  Nautilm  {Discitei)  omatuSj  a  large  Straphomena,  a  Lucina,  like 
2/.  procma  and  Chonetes  Littom,  The  upper  beds  contain  the  following  species: 
Chonetes  carinata,  G.  Martini,  O,  pusilla,  Trapichleptus  carinahu,  Atrypa  reti- 
cularis, Strophomma  rhamboidalis,  S.  demisia,  S.  JragiUs,  Orthis  lowenm,  Spir 
rifer  fomacula,  8.  farmota,  Phacops  hu/o,  and  several  undetermined  species 
of  ZaphretUUy  with  a  few  firagments  of  fishes.  These  limestones  have  only 
been  seen  at  the  two  localities  above  cited,  and  at  the  lower  extremity  of  Wal- 
ker's Hill,  immediately  east  of  the  lower  end  of  the  "Backbone"  ridge,  where 
only  a  few  feet  in  thickness  of  these  Hamilton  limestones  are  exposed ;  and 
on  the  east  side  of  the  Big  Muddy,  where  we  might  naturally  expect  to  find 
them  overlying  the  Lower  Devonian  strata  that  are  so  well  developed  there, 
they  have  not  been  seen,  and  appear  to  have  been  crowded  under  the  superin- 
cumbent limestones  of  the  Lower  Carboniferous  series,  the  result  probably  of 
the  disturbance  which  has  elevated  the  Devonian  strata  above  the  surface  at. 
this  point. 
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All  the  limestones  above  described  are  limited  io  their  outcrop  to  a  very 
small  area,  and  are  strictly  confined  to  the  river  bluffs  in  the  south-west  corner 
of  the  county,  and  although  they  attain  an  aggregate  thickness  of  between  six 
and  seven  hundred  feet,  their  outcrop  does  not  cover  an  area  of  more  than  two 
miles  square.  Above  the  Hamilton  limestone  we  should  expect  to  find  the 
usually  succeeding  Black  Slate,  but  no  exposure  of  it  was  found  in  this  county, 
though  at  the  lower  end  of  Walker's  Hill,  we  find  a  covered  slope  of  considera- 
ble thickness  immediately  above  the  limestone,  that  is  probably  underlaid  by 
the  shaley  beds  of  this  series,  and  perhaps  in  part  also  by  the  silicious  shales 
of  the  Kinderhook  group. 

The  beds  forming  this  hill  dip  rapidly  to  the  northward,  and  between  its 
northern  and  southern  extremities  we  find  the  local  outcrops  of  partially 
exposed  beds  that  appear  to  represent  the  whole  Lower  Carboniferous  series, 
from  the  Kinderhook  group  to  the  top  of  the  St.  Louis  limestones  inclusive. 

Burlington  Limestone.— TYkQ  owtcrop  of  this  formation  already  cited,  is  the 
only  one  met  with  in  this  county,  and  the  most  southerly  one  known  in  the 
State.  It  occurs  on  the  western  slope  of  Walker's  Hill,  nearly  opposite  to 
the  lower  and  of  the  ^'Back-bone"  ridge,  and  exhibits  only  a  part  of  the  forma- 
tion, consisting,  so  far  as  seen,  of  brown  and  brownish-gray  crinoidal  lime- 
stone in  tolerably  regular  beds,  and  in  part  in  tumbling  masses  on  the  top  of 
the  hill.  This  exposure  was  not  sufficient  to  afford  an  accurate  measurement, 
but  the  formation  appeared  to  be  at  least  fifty  feet  in  thickness,  and  is  possibly 
considerably  more. 

Keokuk  and  St,  Louis  Groups, — The  upper  end  of  Walker's  Hill  is  composed 
of  gray  limestones,  which  are  b^t  partially  exposed  in  the  outcropping  strata, 
or  in  tumbling  masses  on  the  hill  side,  but  which  are  easily  identified  as 
belonging  to  the  groups  above  named.  The  hill  is  about  half  a  mile  in  length 
from  north  to  south,  and  these  limestones  occupy  the  upper  or  northern  end 
of  the  hill,  with  a  strong  dip  to  the  northward,  which  carries  the  whole  series 
underground  in  a  distance  of  about  a  quarter  of  a  mile.  The  whole  thickness 
of  the  Lower  Carboniferous  limestones  outcropping  in  this  hill  is  probably  not 
less  than  four  or  five  hundred  feet.  North  of  this  hill  there  is  a  valley  of 
about  a  half  a  mile  in  width,  separating  it  from  Fountain  Bluff,  the  lower  end 
of  which,  as  we  have  already  stated,  is  formed  by  the  upper  beds  of  the  Ches- 
ter series,  while  the  lower  beds  of  that  series  were  worn  away  by  the  denuding 
forces  which  excavated  the  valley.  None  of  the  limestones  above  mentioned, 
except  those  of  the  Chester  group,  have  been  identified  anywhere  in  the 
county,  except  in  the  river  bluffs  near  the  southern  extremity  of  the  county, 
and  at  Walker's  Hill,  which  is  but  a  half  mile  to  the  eastward  of  the  river 
bluff.  Their  outcrop  in  this  county  is  entirely  due  to  the  axis  of  elevation 
which  crosses  the  river  at  this  point,  with  a  general  trend  from  north-west  to 
south-east,  and  intersects  only  the  south-west  corner  of  this  county,  and  on  the 
eastern  side  of  the  Big  Muddy,  all  the  Lower  Carboniferous  series  below  the 
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CheBter  Group,  as  well  as  the  upper  part  of  tbe  Devonian  series  were  appa- 
rently crowded  under  the  Chester  heds,  which  here  immediately  succeed  the 
Lower  Devonian  strata,  though  they  are  not  found  resting  upon  them.  Their 
outcrop  covers  an  area  in  this  county  of  scarcely  more  than  two  square  miles. 
Chester  Group. — ^This  group,  though  not  fully  exposed  in  Jackson  county, 
nevertheless  occupies  a  much  greater  area  than  the  subordinate  groups,  and 
outcrops  over  a  surface  of  abouo  twenty-five  miles  square,  but  is  confined  to 
the  river  blufb  and  the  valleys  of  some  of  the  adjacent  streams.  Commencing 
on  Digognie  creek,  at  the  south-west  corner  of  the  county,  its  upper  divisions 
form  the  river  blufib,  capped,  in  part,  by  the  Conglomerate,  nearly  down  to 
where  Eincaid  creek  enters  the  Mississippi  bottom,  and  on  the  last  named 
creek,  commencing  on  the  north-west  quarter  of  section  28,  township  8  south, 
range  3  west,  they  extend  thence  along  the  valley  of  the  creek,  through  town- 
ship 8  south,  range  4  west,  and  on  to  some  of  its  head  branches  in  the  adjoin- 
ing township  on  the  west.  They  also  form  the  valley  of  Digognie  creek,  as 
far  as  it  runs  in  this  county,  and  the  outcrops  on  Reed's  creek  and  Cochran's 
creek,  nearly  to  their  heads.  Through  township  9  south,  range  3  west,  the 
trend  of  the  bluffii  is  so  far  to  the  eastward  that  these  limestones  are  not  seen, 
and  the  bluffii  are  formed  by  the  Conglomerate  sandstone ;  but  on  section  14, 
township  10  south,  range  3  west,  they  again  come  to  the  sur&ce  and  continue 
along  the  blufis  to  within  about  two  miles  of  the  county  line,  from  whence  they 
trend  off  to  the  south-eastward  into  Union  county.  They  also  appear  on  two 
or  three  of  the  southern  branches  of  Cedar  creek,  and  for  a  short  distance, 
also,  on  the  main  creek  on  section  13,  township  10  south,  range  3  west.  At 
Fountain  Bluff,  on  the  Mississippi,  they  form  the  base  «f  the  hill,  which  is 
capped  with  Conglomerate  at  the  lower  extremity,  while  the  latter  formation 
forms  the  entire  elevation  at  the  northern  end  of  the  hill.  The  following 
section,  made  by  Mr.  EnoelbiIANN,  at  the  county  line  near  the  north-west  comer 
of  the  county,  probably  exhibits  as  great  a  thickness  of  strata  as  can  be  found 
at  any  locality  in  the  county  : 

Section  of  the  River  Bluffs  near  Digogme  Greek, 

Ko.  2.  Fine  grained  qnartzose  sandstone,  partly  exposed 86  feet- 
No.  8.  Dark  bluish  gray  limestone,  silioious  and  cherty,  probably  the  second  lime- 
stone in  the  series  from  the  top 40  '* 

Ko.  4.   Slope,  partly  underlaid  with  sandy  shales 20  '* 

Massive  quartzose  sandstone 40  " 

Ko.  5.  Limestone,  upper  part  of  the  bed,  only,  exposed 20  " 

The  lower  limestone  in  the  above  section  is  probably  the  equivalent  of  the 
upper  bed  at  Chester,  and  its  position  is  consequently  near  the  middle  of  the 
series.  It  is  the  lowest  division  exposed  in  the  north-western  portion  of  the 
county,  and  perhaps  the  lowest  that  appears  above  the  surface  in  the  county. 

The  following  is  a  section  of  the  river  bluffs  at  Mr.  Wright's  place,  on  the 
west  part  of  section  35,  township  8  south,  range  4  west,  and  gives  a  good  idea 
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of  the  obaracter  and  thicknem  of  the  upper  division  of  the  group  in  this 
oonntj : 

Qaartzose  and  ferruginoas  sandstone,  (Conglomerate) 5  feet. 

No.  1.  Limestone,  upper  part  only  partlj  exposed 40 

No.  S.  Slope,  hidden,  probably  underlaid  with  sandstone  ■ 20 

White  quartzose  sandstone 46 

Slope,  underlaid  with  shales,  interstratified  with  limestones 41 

No.  8.  Dark  gray  silioious  limestone ••.... 8 

Slope,  with  masses  of  silicious  limestone 88 

Compact  brown  silicious  limestone,  perhaps  not  in  place 8 

Slope,  to  high  water  mark 18 

This  section  appears  to  include  the  three  upper  divisions  of  the  Chester 
series,  with  an  aggregate  thickness  of  a  little  more  than  two  hundred  feet.  A 
mile  and  a  half  below  thb  point,  on  the  north-east  quarter  of  section  1,  town- 
ship 9,  range  2,  a  seam  of  carbonaceous  shale,  with  streaks  of  coal,  may  be 
seen  in  the  shales  of  the  upper  division  of  the  Chester  series.  This  carbona- 
ceous shale  is  here  about  eight  inches  thick,  and  is  intercallated  in  argillaceous 
shales,  as  seen  in  the  following  section : 

Conglomerate  sandstone,  capping  the  bluff. 80  to  40  feet. 

No.  1.  Silicious  limestone,  partly  exposed 28  ** 

No.  2.  Sandstone  and  sandy  shales 21  *  * 

Argillo-arenaoeous  shales,  passing  into  argillaoeous  shale 22  *  * 

Carbonaceous  shale,  with  streaks  of  coal f  *  * 

Ai:gillaoeo«s  shale « 8  ** 

Massire  sandstone «..  68  ** 

Slope,  hidden  torirer  lerel 56  ** 

This  is  undoubtedly  the  representative  of  the  small  seam  <^  coal  that  has 
been  observed  in  these  limestones  in  Union^  Johnson  and  Pope  oounties,  and 
ki  nowhere  of  any  practical  value,  but  only  interesting  fitom  the  fact  that  it  is 
the  first  evidence  presented  in  the  development  of  the  Lower  Carboniferous 
series,  of  the  existence  of  true  coal-bearing  conditions.  This  thin  seam  of 
coaly  matter  occurs  at  several  points,  both  in  this  county  and  Randolph,  and 
has  given  rise  to  reports  of  the  existence  of  workable  beds  of  coal  in  this 
group  of  rocks,  which  are  without  any  true  foundation. 

The  upper  sandstone  of  the  Chester  series  is  fully  one  hundred  feet  in  thick- 
ness, and  is  in  part  massive  and  partly  thin-bedded  and  shaley,  and  fre- 
quently presents  lines  of  false  stratification,  or  apparent  lines  of  bedding 
inclined  at  a  considerable  angle  to  the  true  stratification  of  the  rock.  The 
black  shale  and  coal  mentioned  above  occurs  in  the  same  relative  position  at 
Dr.  HoDaxs',  on  the  north-east  quarter  of  section  11,  town  8,  range  4,  and 
also  a  mile  further  south  in  the  north-west  quarter  of  section  14.  The  upper 
limestone,  or  No.  1  of  the  series,  numbering  them  from  the  top  downwards, 
outcrops  at  several  points  near  the  summit  of  the  ridge,  at  the  head  of  Dig- 
ognie  and  Reed's  creeks.  It  is  also  exposed  at  Mr.  Gordon's,  on  the  breaks 
of  Reed's  creek,  near  the  county  line,  and  is  here  highly  silicious  and  inter- 
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Btratified  with  cberty  arenaceoua  strata,  and  is  directly  overlaid  by  the  C<m- 
glomerate. 

BuDcaid  oreek  beads  in  tbe  Conglomerate,  not  far  from  tbe  head  of  Reed's 
creek,  but  on  the  eastern  part  of  section  12,  town  8  south,  range  5  west,  the 
ereek  valley  intersects  the  upper  limestone  whioh  has  here  been  burned  for 
lime,  and  it  continues  thence  down  the  creek  for  several  miles  through  sections  5, 
4  and  9,  and  into  section  10.  There  are  some  small  caves  in  the  limestone  here, 
and  numerous  sink  holes,  and  it  is  intersected  with  veins  of  calcareous  spar. 
Lower  down  on  the  creek  on  the  south-east  quarter  of  section  3,  blue  argilla- 
ceous shales  outcrop  above  the  limestone,  in  which  are  embedded  numerous 
concretions  of  carbonate  of  iron.  This  shale  appears  to  be  at  the  base  of  the 
Conglomerate.  On  section  24,  township  8  south,  range  3  west,  a  bed  of 
highly  ferruginous  sandstone  occurs  which  changes  locally  into  a  brown  hydrous 
perozyd  of  iron,  somewhat  mixed  with  flint  and  sand,  and  about  a  foot  is 
thickness.  This  appeared  to  occupy  about  the  same  position  in  the  strata  as 
the  iron  carbonates  above  mentioned,  that  is,  near  the  base  of  the  Conglome- 
rate. 

Fountain  Bhff  or  "Big  Hill,"  as  it  is  sometimes  called,  is  formed  by  these 
upper  divisions  of  the  Chester  serieir  and  the  Conglomerate.  The  former  beds 
occupy  the  entire  elevation  at  the  lower  end  of  the  hill,  but  the  strong  north- 
erly dip  soon  carries  them  below  the  river  level,  and  the  upper  or  northern 
portion  is  composed  entirely  of  the  Conglomerate.  At  the  base  of  the  hill  on 
the  south  and  south-eastern  side,  silicious  limestones,  interspersed  with  shales 
are  seen,  and  these  are  overlaid  by  a  massive  sandstone,  forming  a  cliff  eigh^ 
feet  in  hight.  Still  higher  up  are  partial  outcrops  of  shaley  limestone,  with 
Archimedes  and  other  characteristic  fossils  of  this  series,  and  still  higher  the 
sandstones  of  the  Conglomerate.  From  these  observations  it  would  seem  that 
we  have  at  the  lower  extremity  of  this  hill  the  three  upper  divisions  of  the 
Chester  group,  embracing  two  limestones  and  a  sandstone.  At  the  upper  end 
of  the  hill  the  Conglomerate  forms  the  entire  exposure,  and  rises  in  towering 
cliffiB  120  feet  at  least  above  the  adjacent  river  bottoms. 

Below  the  mouth  of  Cedar  creek,  at  Herald's  old  mill,  a  few  feet  in  thick- 
ness of  the  upper  limestone  of  this  series  was  seen  overlaid  by  heavy  beds  of 
Conglomerate,  and  from  this  point  it  gradually  rises  in  descending  the  bluffs,  in 
consequence  of  their  more  western  trend.  Approaching  Bald  Bock  the  dip 
increases,  and  near  the  mouth  of  Battle-snake  creek,  the  beds  dip  north-east  at 
Uk  angle  of  thirty  degrees.  This  is  the  most  southerly  outcrop  of  these  lime- 
stones in  the  river  blufb,  and  from  this  point  they  trend  off  to  the  south-east 
into  Union  county. 

The  most  easterly  outcrop  of  these  limestones  in  Jackson  county  is  on  the 
upper  course  of  Cedar  creek,  near  Williams'  mill,  on  the  south-west  quarter  of 
section  35,  township  10  south,  range  2  west.  At  this  point  the  lowest  stratit 
exposed,  consist  of  a  dark  gray,  uncrystalline,  hard  and  brittle  limestone^ 
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vkkk  ar*  sactMded  bj  browmish  grftj«  argilkoeous,  and  sab-orjsiAlline  lime- 
s««i*i»^  ike  vlioJe  foraiiu:  a  bed  fortj  feet  or  more  in  thickness.  The  fossil  s 
«bMrr«d  hec^  v«f« :  I^^iuctms  fif^cmsj  P.  pUeiformis^  Athyris  ambtgua,  an 
(V^Wii^ifr^.Vv.  etc  Tlie  mill  is  driren  bj  a  spring  which  issues  from  the  lime- 
9«%MM»  M«r  iW  u>p  of  the  exposure,  and  it  appears  to  have  a  subterranean 
ciMMMvHi^Mi  viih  lb«  w««ti»n  branch  of  the  creek,  as  the  flow  of  water  from 
iW  iSfcta^  »  af^farMtlr  goTemed  by  the  amount  of  water  in  this  branch. 

ll  b  |Mr>>bab)«  that  all  the  outcrops  of  Chester  limestones  observed  in  this 
««M»^  Wkn^:  lo  the  upper  diTisions  of  the  series,  and  that  the  lower  members 
af«  »v^w  t«lif1^)J  hidden  in  the  Tallies  that  interyene  between  these  outcrops  and 
lh#  v>M«r  f>fttalions.  From  their  general  similarity  in  lithological  characters 
aftd  lh«  wide  range  of  the  characteristic  fossils  of  the  group  through  the  whole 
Mri«4k  il  19  difficult  to  decide  to  what  part  of  the  series  an  outcrop  of  limestone 
WKvK^  «akis8  the  associated  beds  are  also  well  exposed,  so  that  its  position 
«Mi  W  d<#i<»r«iaed  bj  the  sei^uence  of  the  strata. 

(\v^iM«y««^ — ^The  term  Conglomerate  Sandstone  or  Millstone-grit,  is  used 
Kk  d««ij:«al#  a  thick  bed  of  sandstone  that  lies  at  the  base  of  the  Goal  Meas- 
mM«^  and  a»  il  abo  contains  local  developments  of  coal  sufficiently  important 
W  W  w\>rki^d  {VN4tabIy  at  some  points,  it  may  very  properly  be  considered  as 
lh<»  Wl^  vUT  lh<»  lru«  coal-bearing  rocks.  Through  all  the  counties  that  border 
Ih^  llU^xxb  cv^  ft«»)d  »oulh  of  Randolph,  this  formation  is  largely  developed, 
allaiiki«^  a  lhi«4ae«i  of  two,  or  sometimes,  perhaps,  as  much  as  three  hundred 
fWl«  U  vv«^»l»  of  i)uartio»e  sandstones,  mostly  nearly  white,  but  sometimes 
«^^v^  b;  f^rtuyinous  matt^^r,  and  frequently  contains  rounded  pebbles  of 
^^MurMi  vxH'k,  tVwja  the  aite  of  a  pea  to  those  three  or  four  inches  in  diame- 
H^  WVtNi  iWrH^aou*  it  weathers  very  unevenly,  and  leaves  a  hard  brown 
<t^j#l  ^^  il»  awrAM^  formed  of  sand,  cemented  by  the  brown  oxyd  of 
ivs^  \VWf^  ih^  \|«aHa  pebbles  are  abundant,  the  finer  materials  disintegrate 
ftvva  aiv^iMt  ik^tna  on  ihe  Mpo»ed  surface,  and  leave  them  projecting  from  the 
y^Y^^^^^^  wmlb  «>f  MoiKbtotte,  tike  partly  embedded  cannon  baUs.  Locally 
^1  y^MM^»  \«klvk  ^tMkW  ^  ihia  Khided  limestonea,  and  it  oontains  thin  beds  of 
(M)lt^Ua^>(^^M  «4aW  TW  vaa^MxVMe  are  Mmetimes  soft,  and  decompose  readily 
^  ^yK^HV^  1%^  the  aliMo^^hiM^  attd  a^a  are  more  compact  and  harden 
ati^V^y  Ml  <Mi)H!««rei  and  au<4  oul^ropa  fbrm  towering  diflb  and  bold  esoarp- 
«i^l«  in  a^^f^^hW  eontraal  lo  the  uaoal  monotony  of  the  more  kvel  land- 

The  Ah»^^v^  rock  is  a  prominent  cliff  of  this  sandstone,  about  a  mile  in 
lea^,  situated  on  the  eastern  side  of  the  Big  Muddy  river,  which  washes  its 
baae.  It  la  situated  in  sections  23  and  26,  township  9  south,  range  3  west, 
and  li  only  about  thirty  feet  in  bight  above  the  river  level.  SwaUoto  rock  is 
another  prominent  bluff  of  the  Conglomerate  on  the  Big  Muddy,  beginning 
near  the  center  of  section  35,  and  extending  for  some  distance  to  the  south- 
ward.   At  its  northern  extremity  it  forms  an  overhanging  cliff  of  sandstone 
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sixty  feet  higli,  increaaing  in  elevation  to  the  soatbward,  until  on  section  2, 
township  10  south,  range  3  west,  it  attains  a  perpendicular  hight  of  more  than 
two  hundred  feet  aboye  the  river.  Figure  House  rock  is  a  cliff  of  sandstone 
on  Cedar  creek,  about  half  a  mile  above  its  mouth,  remarkable  only  for  the 
rude  figures  carved  on  it  by  the  former  inhabitants  of  the  country.  These 
consist  for  the  most  part  of  rude  figures  of  the  human  form,  with  others 
resembling  bird  tracks,  arrow  heads,  etc. 

At  the  top  of  the  Conglomerate  there  is  usually  a  seam  of  coal  that  averages 
about  eighteen  inches  in  thickness,  and  forms  an  easily  recognized  horizon  in 
tracing  the  sequence  of  strata,  scarcely  to  be  distinguished  otherwise  by  any 
change  in  their  lithological  characters.  This  formation  caps  the  river  bluff 
throughout  the  county,  except  at  a  few  localities  in  the  extreme  south-western 
part  already  mentioned,  where  they  are  composed  of  Silurian  and  Devonian 
strata,  and  through  the  more  northern  part  of  township  10  south,  range  3  west, 
and  nearly  the  whole  of  9  south,  range  3  west,  this  sandstone  forms  the  entire 
elevation  of  the  blu&,  and  also  covers  a  belt  of  country  immediately  to  the 
eastward  of  them,  averaging  from  three  to  six  miles  in  width. 

In  the  extreme  southern  portion  of  the  county,  it  outcrops  from  Cave  creek 
to  the  county  line  of  Williamson  county,  and  forms  the  valley  of  both  branches 
of  Drury's  creek,  to  the  middle  of  township  10  south,  range  1  west,  and  on 
Cedar  creek  it  occupies  the  valley  of  that  stream  through  the  northern  and 
eastern  portions  of  township  10  south,  range  2  west.  It  extends  up  the 
valley  of  the  Big  Muddy,  above  the  mouth  of  Lewis'  creek,  and  outcrops  on 
the  lower  course  of  Einkaid  creek,  from  the  north-west  quarter  of  section  28, 
township  8  south,  range  3  west,  to  the  river  blufb.  It  caps  the  highlands 
between  the  upper  course  of  Kinkaid  creek  and  the  river  blufis,  and  also  forms 
the  valley  of  North  Fork  and  Little  Kinkaid.  It  forms  the  valley  of  the  north 
fork  of  Mill  creek,  at  the  county  line  of  Randolph  county,  underlying  a  belt 
of  country  about  three  miles  in  width,  trending  north-eastward  into  that 
county.  The  outcrops  of  coal  at  the  top  of  this  formation  will  be  mentioned 
under  the  head  of  Coal  Measures. 

Lower  Coal  Mecuures. — ^The  Lower  Coal  Measures,  as  they  are  developed  in 
this  county,  cover  an  area  about  equal  to  one-half  of  the  county,  and  if  a  line 
is  drawn  diagonally  from  the  south-east  to  the  north-west  corner,  it  would 
define  very  nearly  the  western  boundary  of  the  coal  field  in  this  county. 
These  lower  measures  include  a  thickness  of  about  two  hundred  and  fifty,  or 
possibly,  three  hundred  feet  of  strata,  consisting  mainly  of  sandstones  and 
shales,  with  some  thin  beds  of  limestone,  and  three  or  four  seams  of  coal, 
probably  including  all  the  beds,  from  the  horizon  of  the  DuQuoin  coal  to  the 
base  of  the  measures.  The  lowest  persistent  seam  in  this  series  is  the  one 
outcropping  just  at  the  top  of  the  Conglomerate.  It  is  usually  from  sixteen 
to  twenty-four  inches  in  thickness,  and  affords  a  coal  of  fair  quality,  but  is  too 
thin  to  be  worked  with  profit,  except  by  stripping  at  its  outcrop.  The  next 
coal  in  the  series,  of  a  workable  thickness,  are  the  Murphysboro  coals,  which 
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are  well  exposed  on  the  Big  Muddy,  near  the  town,  where  the  rocka  show  the 
following  section,  from  the  top  downwards : 

HicaceoiiB  sandstooe,  with  partings  of  shale 20  feet. 

Coal,  upper  seam S  '* 

Dai k  blue  clay  ^ale 12  " 

Brown  areno-arg^llaceous  shale,  with  iron  nodules. 15  *  * 

Coal 8  •* 

Clay  parting,  from  two  to  eight  inches 0  '  *  8  inches. 

Coal 2  ** 

Shale,  with  nodules  of  iron  ore 20  *  * 

Sandstone,  extending  below  the  riyer  leTcl ?  *  * 

Extensive  mining  operations  have  been  carried  on  here  for  many  years,  and 
formerly  the  coal  from  these  mines  was  floated  down  the  Big  Mnddy  on  barges, 
and  across  the  Mississippi  to  the  highlands  on  the  west  side,  in  Miyouri, 
where  a  coal  depot  was  established  when  the  mines  were  first  opened.  Re- 
cently these  mines  have  passed  into  the  hands  of  some  pastern  capitalists,  a 
joint  stock  company  has  been  f(Nrmed  under]  the  title  of  the  "  Mount  Carbon 
Coal  and  Railroad  Company,"  and  a  railroad  has  been  constructed  from  the 
mines  ta  the  Mississippi  river,  at  the  lower  extremity  of  the  *'  Back-bone,'' 
where  a  coal  depot  has  been  established. 

The  lower  seam,  or  rather,  the  two  lower  seams,  thoi^h  they  are  worked  as 
one,  is  mainly  wrought  here,  and  the  lower  part  of  it,  below  the  clay 
parting,  affords  a  coal  of  excellent  quality,  and  sufficiently  free  from  the 
Bulphuret  of  iron  to  be  used  in  a  raw  state  for  smelting  iron,  a  quality  which 
greatly  enhances  its  value  from  its  proximity  to  the  St.  Louis  market,  and  the 
immense  iron  deposits  of  Missouri.  The  upper  part  of  the  seam  also  affords  a 
good  quality  of  coal,  but  contains  more  sulphuret  of  iron  than  that  below. 
The  seam  of  clay  shale  is  variable  in  thickness,  ranging,  in  the  vicinity  of  the 
ahafl,  from  two  to  six  inches,  and  appears  to  increase  in  thickness  towards  the 
south,  so  that  in  a  distance  of  less  than  a  mile  in  tKat  direction,  it  is  ten  feet 
thick,  and  the  lower  division  of  the  seam  has  thinned  out  altogether.  The 
thickness  of  the  top  coal  varies  from  thirty  to  forty-two  inches,  and  the  bottom 
from  twenty-two  to  thirty-two  inches. 

Very  little  has  been  done  here  towards  mining  the  upper  seam  in  the  fore- 
going section,  and  its  maximum  thickness  in  this  vicinity  may  be  set  down  at 
about  three  feet,  and  from  this  it  ranges  down  to  a  mere  streak  of  bituminous 
matter.  At  the  Mount  Carbon  mines,  where  it  had  been  opened  and  drifted 
oa  for  some  distance,  it  ranges  from  twenty-four  to  thirty  inches  in  thickness, 
with  a  sandstone  roof.  The  quality  of  the  coal  does  not  appear  to  be  equal  to 
that  from  either  division  of  the  lower  seam.  On  the  north  side  of  the  Big 
Muddy,  around  Murphysboro,  these  coals  have  not  yet  been  found,  and  it 
■eems  probable  that  they  were  cut  away  in  the  erosion  of  the  river  valley, 
which  was  subsequently  refilled  with  Quaternary  deposits,  and  they  will  proba- 
bly be  found  wherever  borings  are  made  beyond  the  norjbhern  limits  of  this 
valley,  at  a  depth  of  less  than  one  hundred  feet  from  the  surfiMe. 
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It  ia  possible  that  the  foregoiog  section  represent!  the  three  lower  coals, 
and  that  the  lowest  one  with  the  day  parting  is  really  two  distinct  seams, 
which  are  here  only  separated  by  a  thin  parting  of  shale,  bnt  it  seems  more 
probable  that  the  seam  nsoally  developed  at  the  top  of  the  Conglomerate  really 
holds  a  lower  position,  and  is  not  represented  here.  These  seams  outcrop  also 
aboat  a  mile  sonth-east  of  Carbondale,  holding  about  the  same  relatiye  posi- 
tion, and  the  section  here  is  very  nearly  an  exact  repetition  of  that  at  Mur- 
physboro,  except  that  the  lower  coal  seam  is  four  feet  thick  and  has  no  clay 
parting.  Seven  miles  south  of  this  point,  near  Makanda,  a  thin  seam  of  coal  is 
found  about  eighteen  inches  thick,  which  must  underlie  these  at  Carbondale. 
These  coals  appear  on  Pond  creek  and  Camp  creek,  and  also  on  both  branches 
of  Rattle-snake  creek,  but  presenting  at  their  various  outcrops  considerable 
diversity  in  thickness,  and  in  the  character  of  the  enclosing  strata.  On  the 
north-west  quarter  of  section  15,  township  7  south,  range  3  west,  ooal  occurs, 
associated  with  sandstones,  as  shown  in  the  following  section : 

Slope  of  the  hin  coTered  with  loose  masses  of  sandstone  and  some  of 

the  lower  strata  in  place,  not  measured f 

Carfoonaoeons  Shale  with  Ooal  in  fragmenta • 1  foot. 

SoftSandstime  with  particles  of  Goal 8  feet 

Coal 2  feet  6  inchea 

Sandstone  extending  below  the  creek  level ? 

At  another  exposure  near  by  the  carbonaceous  shale  above  the  ooal  was 
wanting,  and  the  coal  was  directly  enclosed  between  the  sandstones.  Near  the 
center  of  section  22,  in  what  is  known  as  the  '^Killian  Settlement,"  coal  is 
found  from  five  to  six  feet  in  thickness.  It  contains  some  sulphnret  of  iron, 
but  appears  to  be  of  fair  quality.  It  is  said  to  rest  on  sandstone,  and  the  roof, 
where  it  has  not  been  removed  by  surface  agencies,  appears  to  be  also  sand- 
stone which  outcrops  near  by,  just  above  the  level  of  the  coal.  The  same  coal 
retaining  about  the  same  thickness  was  found  by  Mr.  Elillian  in  digging  a  well 
near  the  south-east  corner  of  section  16.  It  was  overlaid  here  by  Drift  clay, 
and  rested  directly  on  sandstone.  The  character  of  the  strata  accompanying 
this  coal  would  seem  to  ally  it  to  the  upper  seam  at  Murphysboro,  but  no 
attempt  has  been  made  in  this  neighborhood,  so  far  as  we  know,  to  determine 
whether  there  was  a  workable  coal  below  this  or  not. 

The  shales  associated  with  the  lower  coals  of  the  foregoing  section  abound 
in  fossil  plants,  and  where  the  shales  are  argiilaoeous  the  plants  may  be  ob- 
tained in  a  very  fine  state  of  preservation.  The  shales  above  the  lower  coal 
also  contains  numerous  nodules  of  impure  iron  ore,  exactly  like  those  from 
Mazon  creek,  in  Grundy  county,  and  contain  many  of  the  same  species  of 
plants,  and  hence  we  infer  that  these  seams  belong  to  about  the  same  horizon, 
and  are  probably  also  the  equivalents  of  the  Colcheeter  ooal  in  McDonongh 
county,  the  roof  of  which  contains  similar  nodules  enclosing  plants. 

One  mile  and  a  half  south-east  of  Carbondale,  on  Br.  Wm.  Riohabt's 
place,  coal  has  been  opened  by  a  shaft,  while  another  and  higher  seam  outcrops 
in  the  hiU  above,  affording  the  following  section : 
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Kicaceons  Sandstone  and  Sandy  Shale 16  feet 

Goal 8 

Fire  Clay  and  Olay  Shale  partly  hidden 86 

Coal 4 

Fire  Olay 6 

Sandstone 16  to  20 


c< 
<c 
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These  coals  and  the  beds  associated  with  them  appear  to  be  the  stratigraphi- 
cal  equivalents  of  the  Morphjsboro  coals,  and  most  probably  represent  the 
upper  seam  and  the  upper  division  of  the  lower  coals  at  that  point.  The  bine 
shale  above  the  coal  contains  traces  of  coal  plants  and  Lmgula  umb<mcUa.  A 
half  mile  further  to  the  south-east,  the  lower  seam  in  the  above  section  is 
opened  on  Dr.  Stober's  land  bj  drifting  into  the  south-eastern  slope  qf  the 
hill  at  its  line  of  outcrop.  It  presents  no  marked  variation  in  its  appearance 
here,  from  what  was  observed  at  Dr.  Riohabt's.  The  base  of  the  upper  sand- 
stone in  the  foregoing  section  is  said  to  be  sixty-nine  feet  above  the  railroad 
grade,  at  the  depot  in  Garbondale.  To  the  northward  of  the  range  of  low  hilb 
in  which  these  coals  outcrep,  there  is  a  broad  valley  about  five  miles  in  width, 
extending  to  Grab  Orchard  creek,  and  in  the  bluffs  of  this  creek  a  seam  of  coal 
outcrops,  which  is*  probably  the  upper  coal  in  the  foregoing  section.  In  the 
intervening  valley  this  upper  seam,  and  probably  the  lower  one  also  has  been 
entirely  cut  away  by  the  erosion  of  the  strata,  as  no  coal  has  been  met  with  in 
sinking  wells  in  this  valley,  except  at  one  point  where  a  coal  representing  the 
lower  seam  probably  was  reached. 

About  four  miles  south-east  of  Oarbondale,  on  the  north-east  quarter  of 
section  36,  township  9  south,  range  1  west,  just  on  the  county  line  of  William- 
son county,  two  coal  seams  outcrop,  probably  the  same  as  those  in  the  forego- 
ing section,  but  occurring  under  different  conditions.  The  following  is  the 
section  here : 

Massive  sandstone,  not  measnred 

Compact,  silicions,  gray  limestone 8  feet 

Gray  shale,  withnodoles  of  iron  ore 4 

Coal,  varying  in  thickness  fh>m 4  to  4 

Slope,  with  partial  oatcrops  of  shale • 81 

Coal,  variable  in  thickness  fh>m Ito  2 

Blae  shale,  underlaid  by  sandstene f 

While  we  have  in  the  sections  given  above  as  many  as  three  distinct  coal 
seams,  developed  around  the  extreme  borders  of  the  coal  field  in  this  county, 
yet  towards  the  north-west  they  decrease  in  number,  so  that  there  is  probably 
but  one  in  the  western  part  of  the  county  that  is  thick  enough  to  be  of  any 
practical  value. 

About  a  mile  north-west  of  DeSoto,  at  Mr.  Fabnbb's,  on  a  high  point  on 
tlie  north-west  quarter  of  section  17,  township  8  south,  range  1  west,  the  fol- 
lowing strata  were  passed  through  in  a  well: 


( 


4  inches. 
6  inches. 
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Boil  and  Drift  clay 20  feet, 

Silicious  limestone ,.,,     *j 

SiliciotiB  shales,  hard 20 

Hard  black  slate 8 

Coal 4 

Shale 8 

The  limestones  in  this  yicinity  are  hard,  close  textured,  silicious,  and  rather 
light  colored,  gray  or  brown,  and  contain  the  following  species  of  fossils: 
Produchu  longutpinuij  Spirifer  cameratuSy  S»  KentuckensiSy  S.  UneatuSy  AthjjfrU 
tubtUeta,  A,  Royism,  Retzia puncttdi/eray  Chonetes  mesolobay  etc.  This  group  of 
fossils  would  seem  to  indicate  a  close  proximity  to  the  DuQuoin  coal,  No.  5,  of 
the  general  section  of  the  Coal  Measures  in  the  valley  of  the  Illinois  river, 
(see  Chapter  I,  p  5),  and  it  may  be  that  this  is  an  out-lier  of  that  seam.  At 
DeSoto  a  shaft  was  sunk  to  the  depth  of  eighty-two  feet,  and  a  boring  was 
carried  down  105  feet  further,  without  finding  any  coal  of  any  practical  im- 
portance. This  shaft  was  probably  commence^  below  the  horizon  of  the  seam 
in  Fabneb's  well,  which  is  located  on  ground  considerably  higher  than  the 
level  of  the  town. 

On  the  elevated  land  between  the  Little  Muddy  and  Beaucoup,  limestones 
similar  to  those  already  mentioned  at  Farner's,  are  found  at  various  points,  as 
on  Little  Muddy,  two  miles  north  of  DeSoto,  and  at  Elk  Prairie,  near  the 
north-east  corner  of  section  19,  township  7  south,  range  1  west,  where  the 
bed  appears  to  be  as  much  as  eight  feet  in  thickness.  On  the  south-west 
quarter  of  the  same  section  the  limestone  was  struck  at  a  depth  of  twenty  feet, 
and  below  this  a  sandstone  with  a  thin  seam  of  coal.  On  Span's  creek,  just 
over  the  line  in  Perry  county,  a  coal  seam  has  been  opened  which  will  be 
described  in  the  report  on  that  county,  and  farther  up  the  creek,  on  section  4, 
township  7  south,  range  2  west,  fragments  of  limestone  are  found  in  the  creek, 
and  at  Mr.  Porter's  in  a  well  dug  on  section  3,  large  masses  of  limestone  was 
found  at  a  depth  of  twenty-five  feet.  The  limestone  was  separated  into  large 
masses  with  crevices  between,  through  which  the  augur  passed  unimpeded. 
This  limestone  closely  resembles  that  at  Farner's,  near  DeSoto,  and  on  the 
Beaucoup,  and  contains  the  same  fossils,  and  probably  belongs  to  the  same 
bed.  In  another  well  a  few  rods  distant,  no  limestone  was  found,  but  coal  was 
struck  at  a  depth  of  twenty-nine  feet.  It  is  probable  this  well  was  sunk  through 
a  wide  fissure  in  the  limestone,  that  had  subsequently  been  filled  with  clay. 
The  underlying  sandstone  on  Six-Mile  creek,  below  Mr.  Wilson's,  contains  a 
streak  of  coal  two  inches  thick,  which  seems  to  be  an  exact  repetition  of  the 
strata  at  £lk  Prairie.  It  is  probable  that  the  limestone  mentioned  above  with 
its  associated  coal  and  sandstone,  forms  the  highest  portion  of  the  Coal  Mea- 
sures developed  in  this  county,  and  the  dip  which  along  the  Illinois  Central 
Bailroad,  is  to  the  nerthward,  is  changed  in  the  north-western  part  of  the 
county  to  a  more  easterly  direction,  and  becomes  slight  and  undulating.  As  no 
reliable  boring  has  been  made  in  the  northern  part  of  the  county,  where  the 
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whole  eeriea  wonid  probably  be  foand,  it  is  not  poaaible  (o  ^ve  a  connected 
section  of  the  strata  belonging  to  the  Coal  Meaanres  in  this  coant;,  bnt  the 
following  tabular  atatemeut,  prepared  bj  Mr.  Knoeluann,  gives  the  locality, 
thicknesB  and  depth  below  the  surface  of  all  the  ooals  found  in  the  coantj : 
Loealitiet  of  Coal  in  Jackton    County. 


SoA 


BcnWUcj 

BtoneTort 

OaClBT-llchcrMk.... 

Neu  Oratj't  aeek 

Jndst  W.  Haglar. 

Pnok  RoblnMm 

Tb.  EtheitoD. 

Town  criikV.!! !!!!'.!' 

Indian  craek 

Brrakiof  KlBkdd.... 
jnnftman. . . . 

BJ»l 

W.W.  Worthra 

SlerHng  Smltli..... 
JlmSifltli. 

JeaM  W»ri,!!!"ii]" 

W.Bridier 

Dndanrood 

Don  KorrlioQ'a 

KllUn 

Elllui 

J«as  Nlcholioa 

Bobot  Smllh 

HnghnMcUmsn...  . 

Keor  Ponil  Ot«a* 

Upper  Vein 

Ceoter  rdD  lot)  Coil. . 
Cnilflr  Tain  bofm  Ootl 

Hnddj  riTU. 

BdwInHuiiion .'!!:.'"'. 

Jonei 

HeniT  Hineon 

OHbondile .'.','.'. 

Iftiper  bed 

Lower  bed 

OnOnbOreba  d 

aa^itt. ..'.'.'.".'.'.'.'.'.'.'.'. 
OldBrldgg 

Snake  Don..!..'!",!!! 
FUbTrw 

Onthe'R^irwid'.!.'!'.!! 

Ot&iAoV.V".''.'.'".'.'.'.'. 
Bwarta. 

Porter 

D«Tie«i,'.!r.i;;y.;;;''.' 


'm's.'w,..!!' 
lOB,  w 

M  B.  hall. . . , 


KIN,E.B.  W, 

>iia.w,H,w, 
wIn.e 

S»:K.  Hue 

B«iE.haU..... 

iMiN,  B 

ltSlS.E 

lasis.  B.  N.  B.. 


IbO  feet:. 


TUn. 

Ulo« 

M<1) 

«S 
M  loM 
48biGt 

a 

»  toSO 

„  Mm 

to  or  mote 
an  tose 

48 


TO  feet. 

a, 

IE  feet. 

NIMI... 

Onldop.. 


IB  bet. 


JllM.ltolBr 


Noar  Oedar  mak. 

On  Biwai  aeek. 

Head  of  Beu  ctMdc. 
Head  of  Shoal  neek. 
On  Lewli'  creek. 


wealarlr  oalcropi  irf  Coal 
at  and  near  tba  top  of  tbe 


latbabedof  thetlnr. 

On  Hod  creak. 
Break!  at  Drorr'a  oMk. 
ITaar  Indlaii  creek. 
'  ThU  bod  at  an  bitennedl 
ontjlBliMbe* 


tUi^ 


{ear  Hfoamora  bnncb. 


On  Big  Cnb  Orchard  creak. 


I  Reportad    (o   hare  bean 

I     itnck  bj  boring. 
'In  Slk  Fialrla. 
ITear  Span'a  branob. 
On  Six-mile  creak. 
Iln  Elk  Pialtle. 


I  the  neareat  habltatloD,  at  U 
Uw  owiHntalp. 


I  Qime  nnder  which  tl 
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Localities  numbered  from  1  to  27,  inoIiiBiye,  Mr.  Engelmann  refers  to  the 
lowest  coal  in  the  series,  the  seam  immediately  aboye  the  Conglomerate,  bat 
we  think  he  is  certainly  mistaken  in  referring  No.  23  to  that  horizon,  and  most 
likely  all  the  outcrops  in  the  northern  part  of  township  7  south,  range  4  west) 
may  be  referred  to  a  higher  position  in  the  series.  The  lower  coals  are  less 
deyeloped  in  Randolph  and  St.  Clair  counties  than  in  the  southern  part  of 
Jackson,  and  it  is  probable  that  this  change  is  effected,  in  part,  at  least,  before 
reaching  the  Kandolph  county  lino.  Above  this  lower  seam  we  have  the  two 
seams  at  Murphysboro  and  Carbondale,  and  above  these  the  coals  north  and 
north-west  of  DeSoto,  some  of  which  may  be  the  equivalents  of  the  DuQuoin 
coal,  though  they  are  somewhat  thinner  than  the  average  thickness  of  that  coal 
farther  north. 

Quatemaiy  Deposits, — The  uplands  in  this  county  are  covered  by  a  deposit 
of  clay  and  sand,  with  gravel,  and  a  few  boulders  of  granite,  trap,  and  other 
metamorphic  rocks,  showing  that  it  may  properly  be  referred,  in  part,  at  least, 
to  what  is  usually  called  the  Drift  period,  and  this  county  appears  to  mark  its 
Bouthem  limits,  for  no  well  marked  deposits  of  this  kind  have  been  observed 
south  of  the  dividing  ridge  that  crosses  the  State  through  the  south  part  of 
Jackson  and  the  north  part  of  Union  counties.  These  drift  clays  probably  do 
not  average  in  this  county  more  than  about  twenty  feet  in  thickness,  and  are 
penetrated  almost  everywhere  on  the  uplands  in  sinking  wells.  Below  these 
beds  of  clay  and  gravel,  a  deposit  is  often  met  with  in  this  county,  which  has 
also  been  observed  at  many  localities  in  different  portions  of  the  State,  con- 
sisting of  a  dark  blue  or  black  mud,  containing  branches  of  trees,  and  sometimes 
trees  of  large  size.  This  deposit  varies  in  thickness  from  a  few  inches  to  ten 
feet  or  more,  and  has  been  observed  in  this  county  at  the  following  localities :  On 
the  north-east  corner  of  town  7  south,  range  5  west,  near  the  Kandolph  county 
line,  where  it  was  found  in  welb  twenty-five  to  thirty  feet  below  the  surface  ; 
at  the  town  of  Shiloh  or  Steuben,  in  Randolph  county,  it  is  eight  to  ten  feet 
thick,  under  twenty  feet  of  Drift  deposits ;  on  the  south-west  quarter  of  section 
24,  twonship  7  south,  range  4  west,  it  was  found  eight  feet  thick,  thirty-five 
feet  below  the  surface,  and  was  underlaid  by  gravel  and  sand,  and  at  Jesse 
Ward's,  on  the  south-east  quarter  of  section  20,  township  7,  range  4,  and  on 
section  16,  it  was  found  from  twelve  to  fifteen  feet  thick.  It  has  also  been 
noticed  two  miles  west  of  Carbondale,  where  it  was  struck  in  several  wells,  but 
its  thickness  was  not  ascertained.  It  was  from  twenty-five  to  thirty  feet  below 
the  surface,  and  above  a  water-bearing  stratum  of  sand. 

The  Loess  formation  in  thb  county  consists  mainly  of  comminuted  silicious 
silt,  usually  of  a  light-brown  or  buff  color,  and  locally  it  becomes  a  yellowish 
loam  with  calcareous  concretions.  At  some  localities  the  mass  is  slightly 
cemented,  so  as  to  form  high  perpendicular  escarpments  on  the  summits  of 
the  hills,  and  presents  but  slight  traces  of  stratification.  It  occupies  only  a 
narrow  belt  on  the  top  of  the  river  bluffs  from  the  west  line  of  the  county  to 
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the  yioinity  of  the  Pine  hills  near  the  south  line.  These  hiUs  were  probably 
abore  the  level  of  the  water  during  the  deposit  of  this  formation,  and  hence 
they  are  not  covered  by  it.  On  the  east  side  of  Fountain  Bluff  this  formation 
extends  down  to  the  level  of  the  river  bottoms,  and  probably  once  fiUed  the 
valley  between  this  and  the  main  chain  of  bluffs.  The  soil  over  the  highest 
portions  of  the  river  bluffs  appears  to  be  derived,  in  part,  at  least,  from  this 
formation,  and  the  yellow  poplar  or  tulip  tree  flourishes  best  where  the  soil  is 
underlaid  by  beds  of  Loess. 

Economical    Geology. 

Bituminous  Coal, — Although  the  coal  seams  outcropping  in  this  county  are 
for  the  most  part  rather  thin,  and  are  therefore  not  extensively  worked  at  the 
present  time,  and  the  thickest  and  most  profitable  beds  outcrop  at  points 
remote  from  railroads,  and  where  the  local  demand  is  limited,  yet  the  supply 
of  this  indispensable  requisite  to  the  industrial  interests  of  the  country  is 
abundant,  and  will  be  developed  in  the  future  as  the  demand  for  it  increases. 
There  are  at  least  three,  and  perhaps  four  seams  outcropping  within  the  limits 
of  this  county,  ranging  in  thickness  from  a  few  inches  to  six  feet.  The  thickest 
coal  is  that  outcropping  in  the  northern  part  of  the  county,  at  the  head  of 
Brushy  Fork,  and  at  Kilian's,  on  the  waters  of  Rattle-snake  creek,  and  at 
Famer's  near  DeSoto,  where  the  coal  ranges  from  four  to  six  feet  in  thickness. 
These  may  be  the  equivalent  of  the  upper  seam  at  Murphysboro  and  Carbon- 
dale,  but  more  probably  belong  to  another  horizon.  The  seams  below  this, 
except  at  Murphysboro,  where  two  seams  appear  to  run  together  so  as  to  be 
worked  as  one,  do  not  usually  exceed  three  feet  in  thickness,  and  are  often  found 
too  thin  to  be  mined  to  advantage,  except  where  they  outcrop  so  that  they  can  be 
worked  by  stripping. 

About  one-half  of  the  superficial  area  of  this  county  is  underlaid  with  coal, 
embracing  all  the  north-eastern  portion^  and  a  line  drawn  from  the  south- 
eastern to  the  north-western  comer  of  the  county,  would  very  nearly  define 
the  south-western  limits  of  the  coal-field.  The  lowest  seam  in  the  series  is 
that  occurring  usually  at  the  top  of  the  Conglomerate,  and  its  most  southern 
outcrops  are  numbered  from  one  to  ten  in  the  foregoing  tabular  statement,  and 
its  thickness  in  this  portion  of  the  county  ranges  firom  three  to  thirty  inches. 
Its  character  is  variable ;  at  some  localities  it  affords  a  coal  of  excellent  quality, 
and  at  others  it  is  quite  poor,  and  mixed  with  slate  and  sulphuret  of  iron.  It 
is  doubtful  if  this  seam  extends  into  the  north-western  portion  of  the  county 
at  all. 

The  next  coals  in  the  series  are  those  of  Murphysboro  and  Carbondale,  of 
which  a  section  is  given  on  a  preceding  page.  At  the  first  named  point  three 
seams  are  developed,  the  two  lower  ones  being  so  near  together  that  they  can 
be  worked  as  one  seam.  This  is  an  excellent  coal,  one  of  the  best  known  in 
the  State,  and  has  been  successfully  used  in  its  raw  state  for  smelting  iron. 
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These  miiies  are  nid  to  livre  beeo  opened  as  early  as  1810,  and  a  flat  boat 
load  of  eoal  tram  tliis  point  was  aliipped  tliat  year  to  New  Orleans^  and  in 
1822  Got.  Jo6KPH  Duhcait  loaded  lereral  boate  bere  witb  ooal  Tot  the  same 
mark^  More  reeentlj  tbese  mines  were  wrongbt  Tot  sereral  years  by  tbe 
Ja^soD  County  Coal  Company,  tbe  ooal  being  loaded  onto  flat-boats  and  then 
towed  down  tbe  Big  Moddy  to  tbeir  depot  on  ibe  west  bank  of  tbe  MianssippL 
Tbis,  bowers,  prored  to  be  an  nneertain  mode  of  transp<»tation,  beeanse 
during  a  eonnderable  portion  of  tbe  yekr  tbe  Mnddy  riTer  was  too  low  to 
allow  tbe  boats  to  ran  at  all,  and  at  best  tbey  eonld  only  ran  a  small  part  of 
tbe  season.  Abont  two  years  sinee  tbe  Mount  Carbon  Coal  C<Hnpany  boilt  a 
railroad  from  tbeee  mines  to  tbe  Miasissippi,  making  tbeir  terminns  and  depot 
at  tbe  lowor  end  of  tbe  Ba^4>one  ridge,  tbos  giring  tbemselTes  an  easy  and 
certain  aeeess  totbe  rir^  markets  at  all  seasons  of  tbe  year.  Tbis  road,  wbicb 
is  only  abovt  fifteen  miles  in  length,  has  been  in  saoeessfiil  operation  for  tbe 
part  year  in  the  transportation  of  eoal,  and  is  now  being  extended  to  Carbon- 
dale,  on  the  minob  Central  Railroad,  wbicb  will  ^tc  an  outlet  for  this  coal 
in  that  direction  also.  Nearly  all  the  coal  luned  at  this  point  has  been  taken 
from  the  lower  seams,  wbicb  are  bere  separated  by  a  parting  of  clay  shale  from 
a  few  inches  to  2  feet  in  thickness. 

The  npper  dirision  of  the  seam  ayerages  abont  three  feet  in  thidmess,  and  tiie 
lower  abont  two  feet.  Tbe  coal  from  bo^  diyisions  is  good,  though  that  from 
the  lower  seems  to  be  the  freest  from  sulphuret  of  iron.  Tbe  coal  is  bard  and 
bri^t,  and  die  layers  separated  1^  carbonaceous  dod  or  '^mineral  charcoal." 
An  analysis  of  this  coal  by  Mr.  Hxnet  PEATTKif ,  formerly  Assistant  Geolo- 
gist and  Chemist  of  the  surrey,  gaye  the  following  result : 

grarity 1,«»SS 


LoM  in  eokiog S7-7 

Total  weight  of  coke Sa-S— 100 

Ajultbh — Xoistore ^ ^-6 

YoUtUe  oiatten. »l-4 

Ctffooniiieoke 60-S 

Ajbet 1-6—100 

Tbe  northern  limit  of  this  seam  Bas  not  been  determined,  and  the  next  out- 
crops in  that  direction  on  Pond  and  Indian  creeks,  rereal  only  a  thin  seam  of 
coal  from  six  to  tweWe  inches  thick,  and  it  is  probable  that  the  Big  Muddy 
coal  as  it  appears  in  the  yicinity  of  Murpbysboro,  is  a  local  deyelopment  of 
limited  extent.  At  Carbondale  tbe  lower  diyision  of  the  nudn  Murpbysboro 
seam  is  not  found  at  all,  and  the  upper  diyision  is  about  four  feet  thick,  wbUe 
the  upper  seam,  thirty-fiye  feet  aboye  tbe  lower,  is  three  feet  in  thickness.  If 
we  are  right  in  our  supposition  that  tbe  lower  diyision  of  the  main  Murpbys- 
boro coal  may  be  a  distinct  seam,  tbe  two  being  brought  so  near  together  here 
by  the  thinning  out  of  the  intenrening  strata  that  they  can  be  worked  as  one, 
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then  that  lower  seam  may  he  the  eighteen-inch  coal  outoroppiog  near  Makanda, 
at  the  top  of  the  Conglomerate,  and  this  supposition  is  strengthened  by  the 
fact  that  the  clay  parting  which  divides  the  lower  seam  at  Mnrphysboro  increa- 
ses in  a  southerly  direction  so  rapidly  that  a  mile  distant  in  that  direction  the 
divisions  are  too  widely  separated  to  be  worked  as  a  single  seam. 

The  coals  outcropping  in  the  northern  part  of  the  county,  which  seem  to 
hold  a  higher  position  than  those  of  Murphy sboro,  have  been  so  little  worked 
that  no  decided  opinion  can  be  giv^n  as  to  the  average  quality  of  the  coal 
which  they  afford,  and  although  they  may  be  inferior  to  the  Murphysboro  coal 
in  quality,  yet  they  are  no  doubt  good  enough  for  ordinary  steam-producing 
and  heating  purposes,  and  will  eventually  prove  an  important  addition  to  the 
mineral  wealth  of  the  county. 

Building  Stone, — ^The  south-western  portion  of  this  county  contains  an 
inexhaustible  supply  of  excellent  building  stone  of  various  kinds,  including 
marbles  that  are  susceptible  of  receiving  a  high  polish,  and  suited  to  the  con- 
struction of  elegant  and  costly  buildings.  The  massive  layers  of  silicious,  sub- 
crystalline  limestone,  that  are  intercallated  in  the  cherty  beds  of  the  Lower 
Devonian  series  at  "  Bald  Rock  "  and  "  Back-bone  "  afford  some  layers  that  are 
delicately  colored,  sometimes  nealy  white,  or  streaked  with  pink,  yellow  and 
blue,  these  colors  being  so  blended  as  to  have  a  pleasing  effect  on  a  highly 
polished  surface.  Some  of  these  layers  contain  considerable  chert  in  small 
nodules,  but  others  are  quite  free  from  this  pernicious  material,  and  will  dress 
evenly  and  receive  a  high  polish.  These  beds  have  never  been  worked  for 
building  material,  but  recently  a  commencement  has  been  made  at  ^'Bald 
Rook,"  and  quarries  will  be  opened,  so  that  the  extent  of  these  marble  beds 
may  be  fully  determined.  Specimens  from  this  locality,  brought  to  this  city, 
and  polished  by  the  marble  workers  here,  proved  to  be  susceptible  of  receiving 
a  very  high  polish  at  a  moderate  cost  of  labor. 

The  Onondaga  and  Hamilton  limestones  at  the  ''Bake  Oven,"  afford  a 
durable  material  for  foundations,  culverts  and  rough  walls,  and  some  of  the 
lower  beds  would  probably  dress  well,  and  are  so  situated  that  they  can  be 
conveniently  quarried  for  shipping  from  their  outcrop  at  the  water's  edge. 

The  limestones  of  the  Lower  Carboniferous  series,  at  Walker's  hill,  will 
afford  an  inexhaustible  supply  of  limestone  suitable  for  all  ordinary  building 
purposes,  and  those  belonging  to  the  St.  Louis  group,  at  the  upper  end  of  the 
hill,  will  Airnish  material  for  the  manufacture  of  a  quick  lime  of  superior 
quality,  and  as  this  is  the  only  locality  in  the  county  where  this  limestone  is 
found,  and  is  in  close  proximity  to  the  railroad,  b^  which  the  products  of 
lime-kilns  established  here  could  be  sent  into  the  central  portion  of  the  State, 
where  no  limestones  are  found,  and  the  facility  with  which  fuel  could  be 
obtained  from  the  coal  mines  of  the  Big  Muddy,  are  considerations  that  point 
to  this  as  a  very  desirable  locality  for  the  establishment  of  extensive  works  of 
this  kind. 
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The  limestones  of  tlie  Chester  series  are  generally  silicioos  and  cherty,  hut 
they  are  for  the  most  part  durable,  and  may  be  used  for  foundation  walls  when 
no  better  material  is  at  hand.  Some  beds  of  this  rock  are  so  silioious  as  to 
form  a  yery  refractory  fire-stone,  and  it  has  been  used  in  the  construction  of 
fire-places  and  chimneys  by  the  early  settlers  of  the  country.  It  is  probable 
Uiat  some  of  the  beds  are  also  pure  enough  to  be  burned  for  lime,  but  they 
would  make  an  article  quite  inferior  to  that  from  the  St.  Louis  limestone, 
except  for  cement. 

The  sandstones  of  the  Chester  series,  and  the  Conglomerate,  afford  some 
good  building  stone  to  supply  the  local  demand  in  the  vicinity  of  their  out- 
crops. Locally,  they  are  thin  bedded  and  afford  a  good  flag-stone.  On  Drury 
creek,  the  Illinois  Central  Railroad  Company  has  opened  an  extensive  quarry 
in  the  Conglomerate  sandstone,  on  the  north-east  quarter  of  section  9,  town- 
ship 10  south,  range  1  west,  where  the  rock  is  quarried  for  building  stone  and 
for  ballast  for  the  road.  About  fifty  feet  in  thickness  of  the  sandstone  is 
exposed  here,  in  a  bluff  close  to  the  road,  about  thirty-five  feet  of  which  is 
thinly  bedded,  while  the  lower  fifteen  feet  is  in  tolerably  heavy  beds,  and 
affords  some  good  dimension  stone.  The  rock  is  finely  grained,  somewhat 
micaceous,  and  of  a  brownish  yellow  color.  It  is  rather  soft  when  just 
quarried,  but  hardens  considerably  on  exposure,  and  makes  a  durable  building 
stone.  In  the  north-eastern  portion  of  the  county,  good  building  stone  is 
comparatively  scarce,  but  some  of  the  sandstones  and  the  limestones  of  the 
Ooal  Measures,  which  outcrop  on  the  streams  in  this  portion  of  the  county, 
may  be  made  available  to  supply  the  local  demands  for  such  material. 

Iron  Ore$. — ^Iron  ore  in  the  form  of  a  hydrous  peroxyd  of  iron,  also  known 
as  hrown  hematite  or  limonUe^  and  the  injure  carbonate  of  iron,  known  as  clay 
iron  ore,  and  kidney  ore,  abound  in  this  county ;  the  former  associated  usually 
with  the  sandstones,  and  the  latter  with  clay  shales  of  the  Chester  series,  Con- 
glomerate and  Coal  Measures.  The  limonite  occurs  most  abundantly  at  the 
base  of  the  Conglomerate,  and  was  especially  noticed  in  this  position  at  several 
points  in  section  24,  township  8  south,  range  4  west,  and  at  some  other  points 
in  the  same  vicinity.  The  argillaceous  shales  in  all  the  groups  above  named, 
contain  more  or  less  day  iron  ore,  or  kidney  ore,  disseminated  through  them, 
either  in  nodules  or  bands  of  septaria,  crossed  with  veins  of  cidcareous  spar. 
Overlying  the  upper  coal  at  Murphysboro,  they  form  a  layer  in]  the  shale 
from  six  to  eight  inches  thick*  It  was  nowhere  seen  in  this  county  in  suffi- 
cient quantity  to  become  valuable  for  the  manufacture  of  iron. 

Lecul  Ore. — Galena  or  sulphuret  of  lead  occurs  in  small  quantities  in  the 
Lower  Devonian  limestones  in  the  south-western  corner  of  the  county.  It 
was  found  at  the  lower  extremity  of  the  Back-bone  ridge  in  cutting  down  the  hill 
for  the  railroad  grade,  occurring  in  nodular  masses,  from  one  to  three  inches 
in  diameter,  and  coated  with  a  thin  crust  ^f  calcareous  matter.  It  did  not 
appear  to  belong  to  a  regular  vein  and  probably  occupied  pockets  in  the  chertj 
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limestone.    The  quantity  found  here  was  too  small  to  make  the  discovery  a 
matter  of  any  economical  importance. 

ScU^etre. — This  article  has  been  obtained  in  Jackson  county  in  small  quan- 
tities by  lixiviating  the  earth  at  the  bottom  of  certain  caves.  The  largest 
cave  of  this  kind  in  the  county,  is  situated  on  the  lower  course  of  Cave  creek, 
near  the  north  line  of  section  21,  township  10  south,  range  2  west,  where  the 
Conglomerate  forms  the  greater  part  of  a  ridge  three  hundred  feet  high.  The 
cave  is  on  the  east  side  of  the  creek,  and  is  formed  by  an  opening  into  the 
sandstone,  about  three  hundred  feet  in  width  at  the  mouth  of  the  cave,  and 
gradually  narrowing  backwards  for  about  two  hundred  feet  to  the  rear  end. 
In  the  central  part  of  the  cave  the  roof  is  about  sixty  feet  in  hight,  gradually 
becoming  less  towards  the  rear,  where  the  gradual  rising  of  the  floor  and  the 
depression  of  the  roof  form  the  terminus  of  the  cavern.  •  This  cavern  has 
no  doubt  been  the  resort  of  wild  animals  for  ages,  seeking  shelter  there  in 
summer  from  the  scorching  rays  of  the  sun,  and  in  winter  from  the  cold,  just 
as  the  domestic  animals  do  at  the  present  day,  and  in  this  way  the  earth  at  the 
bottom  of  the  cave  became  impregnated  with  the  animal  matter  from  which 
the  saltpetre  is  ultimately  obtained. 

CMonde  of  Sodium. — Salt  was  formerly  manufactured  in  thb  county  near 
Brownsville,  the  old  county  seat.  The  well  was  on  the  bank  of  the  Big  Muddy 
river,  three  and  a  half  miles  below  Murphysboro,  on  the  south-east  quarter  of 
section  2,  township  9  south,  range  3  east,  and  was  three  hundred  feet  in  depth. 
There  was  formerly  a  salt-lick  at  this  point,  and  after  finding  more  indications 
of  salt  by  sinking  a  well  a  few  feet  in  depth,  Mr.  Pierce  obtained  a  charter 
in  1824^  and  commenced  operations  by  boring  to  the  depth  of  300  feet,  when 
he  obtained  a  plentiful  flow  of  brine.  A  copper  tube  was  inserted  to  keep  out 
the  fresh  water  which  filtered  through  the  sandstones,  but  as  the  boring  had 
not  been  carefully  made,  the  hole  was  not  perfectly  straight  and  round,  and 
considerable  difficulty  was  experienced  in  keeping  the  well  free  from  surface 
water,  which  weakened  the  brine.  Notwithstanding  the  defective  tubing 
the  well  yielded  one  bushel  of  salt  to  one  hundred  and  seventy-five  gal- 
lons of  brine,  and  with  the  best  tubing  that  could  be  put  in  under  the  circum- 
stances, the  yield  was  increased  to  one  bushel  of  salt  to  one  hundred  and 
twenty-five  gallons.  The  salt  was  said  to  have  been  quite  free  from  foreign 
mineral  substances,  leaving  scarcely  any  insoluble  matter  in  the  pans.  In 
1830  or  1832,  operations  were  stopped  in  consequence  of  the  weakening  of  the 
brine  from  the  defective  tubing.  About  1830  a  new  well  was  commenced  a 
mile  lower  down  the  river,^  and  at  a  depth  of  two  hundred  and  twelve  feet  a 
strong  brine  was  obtained^  but  only  a  small  quantity.  The  boring  was  con- 
tinued to  the  depth  of  three  hundred  and  sixty-seven  feet  and  then  abandoned. 
The  report  states  that  this  depth  was  entirely  through  sandstones,  but  this 
statement  seems  hardly  probable,,  for  a  boring  to  that  depth  at  this  point  must 
have  penetrated  to  the  limestones  of  the  Chester  series.    A  spring  of  weak 
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brioe  18  stiU  running  near  the  opening  of  the  old  well  at  the  rate  of  two  hun- 
,  dred  gallons  an  hoar. 

The  salt  wells  at  Syracuse,  New  York,  which  supply  a  large  portion  of  the 
trade  of  the  western  country,  yield  a  bushel  of  salt  to  the  hundred  gallons  of 
water,  and  we  see  no  reason  why,  with  a  proper  tubing,  the  Brownsville  salt 
well  could  not  be  profitably  worked,  considering  the  abundance  and  cheapness 
of  fuel,  both  wood  and  coal,  in  this  vicinity.  The  geological  horizon  from 
which  the  brine  is  obtained  here,  appears  to  be  at  the  junction  of  the  Con- 
glomerate sandstone  with  the  Lower  Carboniferous  series,  which  is  probably 
the  principal  brine-producing  horizon  in  this  State.  Salt-licks  also  occur  on 
the  Columbo,  in  this  county,  and  experiments  should  be  made  to  determine  if 
they  indicate  the  exis^nce  of  a  valuable  brine  at  this  locality.  With  the 
recent  improvements  in  boring,  an  experimental  well  could  be  sunk  to  the 
depth  of  from  three  hundred  to  five  hundred  feet,  or  down  to  the  Lower  Car- 
boniferous limestones,  at  a  comparatively  moderate  cost,  as  nearly  the  whole 
distance  would  be  through  soft  sandstones  and  shales,  and  if  properly  conducted 
would  thoroughly  test  the  question  as  to  the  value  of  the  brine  at  either  of  the 
above  named  localities. 

Sand  and  Clays, — Sand  and  clay  for  the  manufacture  of  brick  is  abundant, 
and  may  be  found  in  almost  every  neighborhood  where  such  building  material 
is  required.  A  good  potter's  clay,  or  a  clay  suitable  for  the  manufacture  of 
fire  brick,  is  more  rarely  found,  and  none  such  was  met  with  during  our  exam- 
inations in  this  county,  but  as  such  beds  frequently  occur  in  the  Lower  Coal 
Measures,  it  is  quite  probable  that  they  will  hereafter  be  found  as  the  workable 
coals  are  more  generally  developed,  and  the  clays  associated  with  them  are 
better  known. 

Agricultural  Resources, — The  general  character  of  the  bottom  lands  in  this 
county  has  already  been  alluded  to,  and  we  will  proceed  to  describe  briefly  the 
uplands,  commencing  with  the  river  bluffs  and  region  immediately  adjacent 
thereto,  that  is  underlaid  by  the  Conglomerate  sandstone  and  surbordinate 
limestones. 

This  region  includes  a  belt  of  country  from  six  to  eight  miles  in  breadth, 
running  parallel  with  the  river  bluffs,  in  a  general  direction  from  north-west  to 
south-east,  and  comprises  about  one-fourth  of  the  whole  area  of  the  county. 
It  is  for  the  most  part  exceedingly  broken  and  hilly,  with  very  little  arable 
land,  except  on  the  narrow  ridges,  where  small  farms  have  been  opened,  extend- 
ing frequently  into  the  more  broken  lands  on  either  side.  Along  the  river 
bla£&  the  soil  is  formed  in  part  of  the  sandy  loam  of  the  Loess,  and  is  deep  and 
rich  where  the  surface  is  tolerably  level,  and  farther  back,  where  this  forma- 
tion is  wanting,  the  ridges  are  covered  with  a  light-brown  sandy  soil,  derived 
mainly  from  the  decomposition  of  the  underlying  sandstones.  Farther  back 
from  the  river  bluffs  the  soil  is  underlaid  by  a  subsoil  of  stiff  day,  succeeded 
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bj  Huid  and  gnTel  of  ihe  Drift  period.  These  ridges  are  heayOy  timb^ed 
with  yellow  poplar  or  tulip  tree,  white  and  black  oak,  pig-nnt  and  Bcalj>bark 
hickory,  barren  hickory,  black  walnat,  sugar  maple,  black  gum,  sassafras  and 
haiel,  and  a  few  post-oaks  are  also  found  in  this  r^on,  where  the  soil  is  thin. 
The  wheat  and  com  crops  on  these  ridges  are  general^  less  in  their  yield  per 
acre  than  along  the  foot  of  the  blu&  on  the  high  bottoms,  but  the  grain  is 
heayier  and  the  crop  less  subject  to  failures,  and  it  is  quite  probable  that 
with  a  better  and  more  thorough  system  of  cultiyation,  these  lands  would 
proTe  to  be  quite  as  productiTe  as  any  of  the  uplands  in  the  county.  Fruit 
trees  and  Tines  grow  finely  on  these  broken  lands,  and  the  fruit  is  less  liable 
to  be  killed  by  the  late  fVosts  in  spring  than  that  planted  in  the  yalleys,  and 
the  peach  neyer  fails  entirely  on  the  high  ridges  in  the  southern  portion  of 
this  county,  and  its  cultiyation  has  come  to  be  one  of  the  most  important  pursuits 
of  the  agriculturist  in  this  re^on.  Chicago  and  other  north-western  markets 
are  now  mainly  supplied  with  this  delicious  fruit  from  ibis  and  the  adjoining 
counties,  and  the  fayorable  position  of  this  r^ion  in  regard  to  climate,  and  its 
accessibility  to  the  north-western  markets,  renders  it  an  exceedingly  desirable 
locality  for  the  practical  fruit-grower.  Grape  culture  has  already  been  com- 
menced here,  and  although  partial  &ilures  haye  resulted  from  planting  Catawbas, 
and  some  other  yarieUes  that  are  peculiarly  liable  to  mildew,  yet  itmmst  eyentu- 
ally  succeed  with  the  more  hardy  yarieties. 

The  north-eastern  part  of  the  county,  embracing  the  region  north  of  Mur- 
physboro  and  Garbondale,  and  east  of  the  diyiding  ridge  whidb  runs  in  a 
due  north-west  course  from  Murphysboro  to  the  north-west  comer  of  the 
county,  is  underlaid  by  the  Goal  Measures,  and  has  a  comparatiyely  leyel  or 
gently  rolling  surface.  At  some  points  the  country  assumes  the  '* barren'' 
character  more  conspicuous  farther  north,  and  which  will  be  more  fiilly  dis- 
cussed in  the  report  on  Perry  county.  This  '^ barren''  soil  is  an  extremely  fine, 
whitish,  arenaceous  loam,  and  the  characteristic  timber  is  post-oak.  The 
regular  post-oak  flats  of  Perry  county  extend  also  into  the  northern  part  of 
Jackson  county,  but  they  only  occupy  a  limited  area,  and  the  adjacent  lands 
are  more  undulating,  and  the  timber  consists  in  part  of  black-jack,  Uack-oak, 
barren  hickory  and  hasel,  and  on  the  more  broken  portions  we  find  white-oak, 
hickory  and  black-gum.  These  lands  are  apt  to  suffer  more  from  drought  than 
the  white-oak  and  poplar  lands  of  the  hilly  r^on  aboye  described,  but  a  more 
thorough  and  deep  cultiyation  of  the  soil  will  probably  remedy  this  defect,  and 
Nnder  these  lands  quite  productiye. 

Between  Muddy  riyer  and  Carbondale  there  is  a  wide  stretch  of  fiat  land 
fbrtntng  a  leyel  yalley  seyeral  miles  in  width,  which  is  quite  wet  in  conse- 
qtienoe  In  part  of  its  leyel  surface,  but  more  from  the  fineness  and  retentiye 
(ihftfsoter  of  the  soil,  which  preyents  a  free  drainage  of  the  surface.  This 
latid  Is  now  generally  neglected,  and  considered  too  wet  for  cultiya^on,  but 
when  onoe  thoroughly  broken  with  the  ]dow  it  soon  becomes  dry  by  allowing 


JACKSON  COUNTY.  83 

file  for&oe  water  to  pus  down  into  the  more  porous  sab-soil  below.  These 
flat  lands  are  heavily  timbered  with  swamp  white-oak,  scaly-bark  and  other 
bickories,  black-walnut,  red,  blue-bark  and  water-oak,  ash,  horn-beam,  red-bud, 
pawpaw,  etc 

This .  counly  lies  upon  the  extreme  southern  border  of  the  prairie  region, 
and  some  small  prairies  are  found  within  its  limits,  among  which  are  the  fol- 
lowing :  Yirgennes  prairie.  Cox's  prairie,  Manny^s  prairie,  Elk  prairie,  and  a 
part  of  Six-Mile  prairie,  which  is  mostly  in  Franklin  county.  The  prairie  soil 
consists  of  a  finely-comminuted,  chocolate-colored,  arenaceous  material,  which, 
in  consequence  of  its  fineness,  assumes  the  appearance  of  clay.  It  is  usually 
of  a  yellowish-gray  or  chocolate  color,  according  to  the  amount  of  yegetable 
humus  it  contains,  and  from  one  to  two  feet  deep.  The  subwM>il  consists  of  a 
reddish-yellow  clay  stratum  or  hard-pan,  tough  and  yery  hard  to  break  up, 
almost  impervioos  to  water,  and  decomposes  slowly  when  exposed  at  the  sur- 
fiM»,  but  does  not  form  a  good  soil.  The  hard-pan  is  not  found  everywhere 
near  the  surfkce,  but  at  some  points  there  is  a  yellowish  clay  sub-soil  beneath 
the  prairie,  which  forms  a  fertile  soil  when  fully  exposed  to  atmospheric  influ- 
ences. 

At  many  points  the  prairies,  without  any  change  of  surface  level,  are  sur- 
rounded by  post-oak  flats,  which  gradually  change  into  "  barrens ''  and  post-oak 
hills.  Some  of  these  fiats  have  the  white,  impalpable,  arenaceous  soil  which 
diaracterises  the  post-oak  and  black-jack  flats,  and  are  exclusively  timbered 
with  these  two  varieties.  North-east  of  DeSoto  we  find  some  similar  lands, 
although  the  soil  is  not  generally  quite  so  white,  and  the  post-oak  becomes 
more  vigorous  in  growth  and  less  numerous,  or  is  entirely  superseded  by  hick- 
ory, black-oak  and  other  varieties  of  timber,  when  the  surface  becomes  more 
undulating.  On  the  whole,  the'  agricultural  resources  of  this  county  will  com- 
pare favorably  with  any  of  the  adjoining  counties,  and  but  for  the  prevalence 
of  the  milk-sickness,  which  has  always  prevailed  to  some  extent  in  this  portion 
of  the  State,  this  county  would  now  be  one  of  the  foremost  in  southern  Illinois 
in  wealth  and  population.  But  this  much  dreaded  disease  will  probably  disap- 
pear as  the  sur&ce  of  the  country  is  brought  under  cultivation,  and  settlers 
even  now  find  but  little  difficulty  in  protecting  their  cattle  from  its  ravages  by 
eonfining  them  to  cultivated  pastures,  instead  of  allowing  them  to  range  at  will 
throngh  the  forests. 


CHAPTER    V. 


PERRY    COUNTY . 


Perry  oounty  lies  immediately  north  of  Jackson,  which  forms  its  southern 
boundary,  and  b  bounded  on  the  west  by  Randolph,  on  the  north  by  Washing- 
ton, and  on  the  east  by  Franklin  and  Jefferson  counties.  It  embraces  a  super- 
ficial area  of  twelve  townships,  or  432  square  miles,  about  thVee-fourths  of 
which  was  originally  covered  with  timber.  The  principal  streams  within  its 
limits  are  Little  Muddy,  Beaucoup  and  Columbo  creeks;  all  of  them  the 
north-western  affluents  of  the  Big  Muddy  river.  The  surface  of  the  country 
is  generally  rolling,  and  on  some  of  the  streams  becomes  considerably  broken 
by  low  ridges,  but  not  sufficiently  abrupt  to  render  the  land  unfit  for  cultiva- 
tion; while  some  portions  are  quite  level,  including  some  flat  prairies  and 
a  portion  of  the  timbered  land  known  as  "  post-oak  flats.''  The  Beaucoup 
traverses  the  county  from  north  to  south,  nearly  through  its  center,  and  the 
prairies  occupy  mainly  the  highlands  between  this  stream  and  the  Little 
Muddy  on  the  east,  and  Columbo  on  the  west,  except  the  '*  Grand  Coti  prai- 
rie,'' which  occupies  an  elevated  ridge  in  the  north-western  part  of  the  county. 
The  prairies  here,  as  is  usually  the  case  in  other  portions  of  the  State,  occupy 
the  highest  ground,  but  their  relative  elevation  is  quite  variable,  even  in  a 
single  county.  In  this  county  they  are  mostly  surrounded  by  timbered  flats, 
which  gradually  pass  into  more  broken  timbered  lands  as  we  approach  the 
streams.  Their  surface  is  generally  fiat,  or  gently  rolling,  passing  locally  into 
the  broken  grassy  upland,  known  as  "  barrens." 

The  geological  formations  of  this  county  are  restricted  to  the  Coal  Measures 
and  the  superficial  deposits  known  as  drill.  The  Coal  Measure  strata  that  formed 
the  original  surface  in  thb  region,  before  the  drill  was  deposited  upon  them, 
consist  mainly  of  arenaceous,  argillaceous  and  bituminous  shales,  fine  grained 
sandstones,  and  thin  beds  of  silicious  and  argillaceous  limestone,  and  these 
rocks  seem  to  have  furnished  a  large  part  of  the  material  of  which  the  drill 
is  composed.  Hence  the  soil  and  sub-soil  of  this  region  is  arenaceous,  with  a 
smaller  admixture  of  clay,  and  the  material  exists  in  a  high  state  of  commi- 
nution, a  part  of  it,  at  least,  being  reduced  to  an  almost  impalpable  powder. 
This  physical  condition  produces  certain  characters  in  the  soil,  which  might 
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be  supposed  to  belong  only  to  a  stiff  claj.  When  quite  dry  it  rapidly  absorbs 
water,  but  after  baying  been  moist  for  some  time  it  becomes  almost  impermea- 
ble, tbe  minute  particles  of  tbe  mass  filling  all  the  pores  between  the  larger 
grains,  and  closing  them  so  effectually  that  water  b  prevented  from  passing 
through,  and  remains  upon  the  surface  until  it  is  eyaporated.  If  this  soil  is 
mechanically  worked  when  thus  saturated,  it  becomes  exceedingly  tenaceous 
in  consequence  of  the  adhesiye  power  of  the  minute  particles  of  which  it  is 
in  part  composed,  and  appears  to  be  far  more  clayey  than  it  really  is.  Oen- 
erally  it  crumbles  readily  when  dry,  and  then  shows  its  saudy  character.  It  is 
not  retentiye  of  moisture,  but  in  a  dry  atmosphere  it  readily  gives  off  the 
water  it  has  absorbed,  and  re-absorbs  the  moisture  of  the  atmosphere  more 
slowly  and  in  less  quantity  than  a  clay  soil  does.  Ocoasioually  the  substratum 
is  found  to  be  a  stiff,  rough  clay,  and  at  other  points,  sand.  In  digging  wells 
on  the  prairie  lands,  water  is  frequently  found  at  a  depth  of  ten  feet,  and  is 
seldom  deeper  than  thirty  feet,  and  is  usually  obtained  in  the  drift  deposits  before 
Teaching  the  stratified  rocks. 

The  '<  post-oak  flats'^  are  nearly  level  stretches  of  upland,  which  are  yery 
sparsely  timbered,  with  post-oak,  (^Quercus  obtustloha),  of  sturdy  growth, 
standing  far  apart,  and  interspersed  with  black-jack  (^Quercus  nigrd)^  and  young 
post-oak.  They  form  an  open  forest,  and  the  nearly  white  soil  is  but  scantily 
coyered  with  vegetation.  The  sub-soil  is  the  finely  comminuted,  white,  sandy 
loam,  already  described  as  forming  the  soil  of  the  adjacent  prairies,  and  reaches 
to  the  depth  of  several  feet.  The  upper  soil  is  quite  shallow,  and  seems  to  bo 
distinguished  from  the  sub-soil  only  by  a  slight  admixture  of  vegetable  mould. 
This  soil,  like  that  of  the  prairies,  is  so  finely  comminuted  as  to  render  it  almost 
entirely  impermeable  to  water,  which  stands  in  the  depressions  upon  the  surface 
until  it  slowly  disappears  by  evaporation.  At  such  localities  we  find  pin-oak, 
scaly-bark  hickory,  and  sometimes  laurel-oak,  associated  with  the  post^oak  and 
black-jack.  These  ^'flats''  extend  around  the  prairies,  forming  a  narrow  belt 
between  them  and  the  more  broken  timbered  lands  adjacent,  and  also  form  the 
highest  portions  of  the  broad  flat  ridges  between  the  streams  where  no  prairies 
occur.  The  principal  difference  between  the  prairie  soil  and  that  of  the  ^^  flats ^' 
consists  in  the  former  being  more  charged  with  vegetable  humus,  and  being  also 
somewhat  deeper  than  it  is  upon  the  "  flats." 

The  <*  barrens,"  as  that  term  is  understood  in  this  region,  consist  of  low 
hills  and  ridges,  covered  with  a  dense  growth  of  tall  grasses,  and  quite  desti* 
tute  of  timber,  or  with  only  a  few  scattering  trees.  The  sub-soil  on  these 
'* barrens"  is  similar  to  that  above  described,  and  consists  of  the  same  white 
sandy  loam,  but  their  surface-configuration  affords  a  complete  drainage,  and 
they  haye  therefore  sustained  a  better  growth  of  yegetation,  which  has  formed 
a  few  inches  of  good  soil,  highly  charged  with  humus.  The  '^  barrens  "become 
diy  early  in  the  spring,  from  their  better  surface  drainage,  and  resist  the 


86  GEOLOGY  OF  ILLINOIS. 

droaili  better  than  the ''  flats/'  because  the  soil  is  more  porous,  and  absorbs 
more  moisture  from  the  atmosphere.  The  absence  of  timber  on  them 
appears  to  be  dne  to  the  annual  fires  that  sweep  over  them,  fed  by  the  tall 
grasses  that  cover  the  surfiuse,  a  conclusion  that  is  sustained  by  the  fact  that 
as  the  country  is  settled,  and  the  fires  are  kept  out,  a  vigorous  growth  of  young 
trees  soon  covers  the  surface.  The  '*  barrens"  merge  into  the  post-oak  hills, 
which  are  similar  ridges,  covered  with  a  heavy  growth  of  timber,  consisting  in 
part  of  post-oak,  with  black-oak,  black-jack,  hickory,  etc.  The  white-oak  is 
oonfined  mainly  to  the  breaks  of  the  streams. 

.  The  principal  creek  bottoms  within  the  barren  region  have  a  soil  very 
similar  to  that  of  the  flats,  but  a  little  coarser,  and  containing  a  greater  per 
cent,  of  vegetable  mould,  rendering  them  as  dark  colored  as  the  prairie  soils. 
The  timber  is  very  tall  and  heavy,  and  consists  principally  of  the  swamp  white- 
oak,  pin-oak,  bur-oak,  red-oak,  laurel-oak,  scaly-bark,  hickory,  ash,  black-walnut, 
hasel,  etc. 

The  character  of  the  upland  country  above  described  does  not  extend  very 
fiu:  to  the  southward  beyond  the  limits  of  this  county,  but  it  includes  a  limited 
area  in  the  north-eastern  part  of  Jackson  county,  and  from  thence  extends 
south-eastward  into  Franklin  and  Williamson  counties. 

Of  all  these  varieties  of  soil,  the  "  flats  "  are  the  most  unproductive,  and  will 
require  the  greatest  amount  of  labor  and  skill  to  bring  them  up  to  the  highest 
standard  of  a  good  productive  soil.  This  can  be  done  most  effectually  and 
cheaply  by  deep  and  frequent  jdowing,  which  loosens  the  soil  and  assists  the 
surface  drainage,  and  by  manuring,  and  plowing  under  green  crops  to  give  die 
required  amount  of  vegetable  mould,  and  this  treatment  would  probably  insure 
a  steady  increase  in  the  productive  capacities  of  the  soil,  until  it  equaled  or 
perhaps  exceeded  that  of  the  adjacent  prairies. 

The  drift  deposits  in  this  section  of  the  State  are  comparatively  thin,  seldom 
attaining  a  thickness  of  more  than  thirty  or  forty  feet,  and  our  knowledge  of 
their  general  characters  has  been  derived  from  the  examinations  of  wells  that 
have  been  sunk  in  various  parts  of  the  county  for  water,  and  from  cuts  along 
the  Illinois  Central  Eailroad.  Here,  as  elsewhere  over  the  central  and  south- 
ern portions  of  the  State,  they  consist  of  beds  of  day,  sand  and  gravel, 
partially  stratified,  and  varying  both  in  depth  and  arrangement  of  materials  at 
almost  every  point  where  they  are  penetrated.  A  well  sunk  on  the  north-west 
quarter  of  section  16,  township  6  south,  range  4  west,  gave  the  following 
section : 

SoQ  and  Bab-8oil ••... 8  feet 

ReddiBhcUy 14    *• 

Hand  and  grarel t     *'  6  inches. 

Tellow,  lomgh  clay 10    •*  «     ** 

This  section  will  give  an  idea  of  the  general  character  of  these  deposilSi 
although  probably  no  two  wells  would  afford  exactly  ilke  same  section.    Below 
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ihese  beds  we  find  at  some  localities  tlie  same  '<  blae  mud  '^  already  alluded  to 
m  the  foregoiog  chapter,  as  oocurring  in  a  similar  position  in  Jackson  county, 
while  at  others,  wells  are  sunk  to  the  stratified  rocks  of  the  Coal  Measures 
wUhout  meeting  with  it.  Hence  we  maj  infer  that  it  was  either  a  local 
deposit^  that  accumulated  only  in  ponds  or  sloughs,  or  else  it  was  in  part  swept 
awuy  by  aarhoe  erosion  at  the  commencement  of  the  drift  period.  Its  arerage 
thickness  eaa  not  be  definitely  stated,  for  when  it  was  found  in  digging  for 
water,  the  weB  was  generally  abandoned  as  soon  as  this  deposit  was  reached, 
because  the  partly  decomposed  vegetable  matter  which  it  contains  rendered 
tiie  water  unfit  for  use.  It  appears  to  be  composed,  in  good  part^  of  v^etable 
matter,  consisting  of  leayes  aad  partially  decayed  wood,  embedded  in  a  muddy 
sediment,  and  has  been  penetrated  at  some  places  to  the  depth  of  five  to  ten 
feet.  It  has  been  found  at  the  following  points  in  this  county:  At  Craw- 
ford's mill,  on  PipcHrtone  creek,  on  section  S3,  township  6  south,  range  3  west; 
at  Mr.  Andrew  Brown's,  on  the  western  edge  of  Six-Mile  prairie;  at  Old 
DuQuoin,  on  section  26,  township  6  south,  range  1  west,  and  at  a  saw-mill  on 
a  branch  of  Swanwick  creek,  on  section  15,  township  4  south,  range  3  west. 
It  usually  lies  at  the  bottom  of  the  drift  deposits,  but  at  one  point  in  Jackson 
county  it  was  underlaid  by  a  bed  of  sand  two  or  three  feet  in  thickness* 
This  sand,  as  well  as  the  blue  mud  aboTe  it,  probably  belongs  to  a  period 
somewhat  older  than  the  true  drift  deposits,  and  it  is  yeiy  important  that 
whererer  these  beds  are  penetrated  in  sinking  wells,  or  are  otherwise  exposed, 
a  careful  examination  should  be  made  for  any  organic  remains  tiiat  they  msf 
contain,  as  these  would  no  doubt  throw  some  light  upon  their  true  origin,  and 
the  conditions  under  which  they  haye  been  deposited. 

Coal    Measures . 

All  the  stratified  rocks  that  outdFop  at  the  surface  in  this  county  belong  to 
thatdiyisibn  of  the  Carbohiferous  system  usually  known  as  Coal  Measures; 
so  called  because  they  contain  all  the  coal-seams  of  any  practical  yalue  that 
are  found  in  the  rocks  of  this  age.  They  embrace  an  aggregate  tiuckness  of 
nearly  three  hundred  feet,  and  consist  mainly  of  soft  sandstones  and  shales, 
thin  beds  of  limestone,  bituminous  slates  and  coal,  and  include  the  horinm 
of  two  of  the  principal  coal-seams  at  present  known  in  the  Illinois  coal-fields. 
These  coals  are  associated  with  the  only  limestones  of  any  importance  that  are 
found  in  the  county,  and  consequently  their  outcrop  is  more  readily  defined 
and  more  easily  traced  than  that  of  the  soft  shales  and  sandstones  that  form 
the  upper  two  hundred  feet  of  the  section.  The  principal  outcrops  of  these 
limestones,  and  the  beds  associated  with  them,  are  along  the  southern  and 
eastern  borders  of  the  county,  and  they  dip  gentiy  to  the  north-eastward,  at 
^ke  rate  of  about  eight  to  ten  feet  per  mile,  so  that  ike  beds  which  outcrop 
abng  the  streams  in  the  southern  part  of  the  county  are  two  hundred  feet  or 
more  below  the  sur&oe  in  the  northern  part.    This  has  been  fiilly  detennined 
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by  the  yarioos  coal  shafts  sank  along  the  line  of  the  Illinois  Central  Railroad, 
in  this  county,  and  from  these  we  have  been  enabled  to  obtain  a  very  complete 
section  of  all  the  beds  which  outcrop  in  this  county  above  the  DuQuoin  coal. 
This  coal  is  probably  the  equivalent  of  No.  5  of  the  general  section,  (see  chap- 
ter 1,  p.  5),  but  this  is  a  point  we  have  not  yet  been  able  to  determine  posi- 
tively. This  coal,  No.  5,  and  that  above  it.  No.  6,  have  so  many  features 
in  common,  that,  where  but  one  is  developed,  it  is  frequently  difficult  to  say 
to  which  horizon  it  belongs.  But,  from  the  best  evidence  we  have  been  able 
to  obtdn,  we  are  inclined  to  the  opinion  that  the  DuQuoin  coal  should  be 
referred  to  No.  5,  and  the  small  seam  above,  which  ranges  in  thickness  in  this 
county  from  a  few  inches  to  three  feet,  is  really  the  equivalent  of  No.  6,  or  the 
Belleville  coal.  The  following  section  gives  the  relative  position  and  thickness 
of  the  beds  outcropping  in  this  county.  The  data  for  the  upper  portion  of  this 
section  was  obtained  from  the  shafts  at  Coioma  and  Tamaroa : 

Soft  micaceous  sandstone -   15  feet. 

Sandy  shale 20  * 

ICassive  hard  ferruginous  sandstone 10  ' 

Blue  clay  shale , 20  * 

Impure  iron  ore,  with  fossil  shells. '. 2  ' 

Bituminous  shale , 8  * 

Ooal,No;8 0  **   9  inches. 

Fire  clay 8 

Sandstone IS 

Sandy  shale,  with  some  kidney-ore  in  the  lower  part 102 

Hard  calcareous  sandstone 8 

Black  carbonaceous  slate  passing  into  coal  No .  7.  • 1  ' '  6  inches. 

Olay  shale 8 

Hard,  arenaceous,  slaty  rook • . . « 16 

Clay  shale 7 

Light  gray,  hard,  sub-crystalline  limestone 1  to    9 

Bituminous  shale 1  to    2 

Coal,  sometimes  wanting — ^No.  6? 1  to    8 

Fire  olay  or  day  shale 8  to    4 

Limentone,  Hght  eolored  and  arenaceous. 7 

Grty  shale 6 

Litueitone. 6 

Shales,  with  fossil  plants...*. IS  to  2S 

Ooal,No.6f 6  to    7 

Clay  shale,  with  nodulei  of  hard  limestone IS 

806  feet  8  inches. 
Below  the  beds  represented  in  the  above  section,  there  are  still  at  least  two 
hundred  fbet  of  strata  belonging  to  the  Goal  Measures,  and  containing  three 
or  four  ooalbeds  in  Jackson  county,  as  well  as  in  northern  and  central  Illinois, 
that  range  IVom  two  to  five  fbet  in  thickness ;  all  of  which  probably  underlie  the 
entire  area  of  this  county,  and  crop  out  io  the  adjoining  counties  to  the  south 
•ad  south-east,  while  to  the  west  they  thin  out  to  less  than  a  hundred  feet  in 
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tliickness,  and  contain  little  or  no  coal  of  any  practical  yalue.  All  the  coals 
described  in  tlie  foregoing  cliapter,  as  ontcropping  in  Jackson  county,  underlie 
those  represented  in  the  foregoing  section ;  but  they  may  not  be  developed  in 
this  county  so  as  to  be  of  economical  importance. 

The  coal  ("  No.  6  ?  *')  in  this  section  outcrops  on  the  western  borders  of  the 
county,  on  the  eastern  edge  of  Six-Mile  prairie,  with  a  thickness  of  three  feet 
and  two  miles  £u*ther  north  there  is  another  outcrop,  apparently  of  the  same 
seam,  where  the  coal  is  only  eighteen  inches  in  thickness.  In  the  vicinity  of 
DuQuoin  this  upper  coal  has  been  found  at  many  points,  ranging  in  thickness 
from  two  feet  down  to  a  mere  streak  of  coaly  matter. 

At  the  Black  Diamond  mine,  north  of  St.  John's,  the  coal  shaft  was  sunk 
through  the  following  beds : 

Claj  (sarface  material) 24  feet 

Limestone 9  *  * 

Boap-stone  (clay  ahale) 1  *  * 

Bitominous  shale 1  ** 

I                                   Coal 1  ** 

Fire-Clay 4  ** 

I                                   Limestone 6  * ' 

Claj  shale 6  * ' 

Limestone 7  '  * 

Blue  claj  shale 16  *' 

Hard,  dark-colored  rock  (limeBtone  ?) 8  *  * 

Bituminous  shale 2  ** 

Coal 6  ** 

98  feet. 

The  Eagle  shaft,  between  the  Black  Diamond  and  St.  John's,  commences  at 

a  level  below  the  upper  seam,  and  the  shaft  passed  through  the  following  beds : 

Driftclay 10  feet. 

So f t  fire-c  1  ay 6     *  * 

Shales 15     ** 

Limestone 6     * ' 

Shales 10     *• 

Coal 6     ** 

Three-quarters  of  a  mile  east  of  the  Black  Diamond  shaft,  the  little  ooal- 
seam  is  exposed  on  Eeese's  creek,  below  a  compact  gray  limestone.  The  coal 
is  here  about  twenty  inches  thick.  Farther  down  on  this  creek,  and  nearly 
east  of  St.  John's,  we  find  another  outcrop  of  apparently  this  same  coal,  where 
it  is  considerably  thicker,  and  was  worked  by  drifting  at  an  early  day ;  but  the 
coal  appears  to  have  been  rather  poor  in  quality,  and  the  work  was  soon 
abandoned.  At  Mr.  Archie  Wilson's  place,  five  miles  south-east  of  DuQuoiUi 
the  limestone  forming  the  roof  of  the  coal  outcrops  on  a  small  creek  near  hi9 
dwelling,  and  has  been  burned  for  lime.  The  coal,  which  is  here  two  feet 
thick,  has  been  mined  by  stripping  in  the  creek  bottom,  and,  judging  from  the 
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small  fragments  leil  upon  the  surface,  where  it  had  heen  deposited  as  it  was 
taken  out  of  the  mine,  it  appeared  to  he  of  good  quality. 

At  Pinckneyville,  the  limestone  overlying  the  small  ooal  was  found  twenty 
feet  helow  the  surface,  on  the  public  square,  and  was  penetrated  to  the  depth 
of  five  feet  without  reaching  the  bottom.  At  Owen's  coal  shaft,  adjoining  the 
town,  the  following  beds  were  passed  through: 

Soil,  yellow  clay,  etc.,  (Drift) 16  feet. 

Quick-sand 1  *  * 

Lifi^ht  gray  limestone,  underlaid  by  a  faint  streak  of  coal 1  *  * 

Argillaceous  shale 14  ** 

Oompact  blue  limestone « 6  '* 

Bituminous  shale « 0  *  *  10  inches. 

Ooal 6  ** 

Clay  shale,  with  calcareous  nodules 6  *  * 

49  feet  10  inches. 

This  is  probably  the  DuQuoin  coal,  and  it  outcrops  and  has  been  worked  on 
a  ravine  south-east  of  the  town,  in  section  30,  township  5  south,  range  2  west. 
A  half  mile  north- east  of  town,  the  coal  crops  out  on  the  Beaucoup ;  and  several 
shafts  have  been  sunk  to  the  coal  at  this  point.  The  bituminous  shale,  overlying 
the  coal,  is  here  several  feet  in  thickness,  and  is  overlaid,  as  above,  by  the  blue 
limestone,  which,  a  little  higher  up,  forms  a  shoal  across* the  bed  of  the  creek. 
There  seems  to  be  an  undulation  in  the  strata  here,  which  brings  the  main  coal 
above  the  creek  level,  just  at  the  town,  while  it  dips  below  that  level  above  and 
below.  On  Beaucoup  creek,  below  Pinckneyville,  but  few  outcrpps  are  found, 
but  enough  to  show  that  the  coal  extends  nearly  or  quite  to  the  county  line 
of  Jackson  €Ounty ;  and  it  is  quite  possible  that  the  coal  noticed  in  the  report 
on  that  county,  as  outcropping  near  the  north  line  of  the  county,  will  prove  to 
be  the  DuQuoin  coal. 

Near  the  north  line  of  section  6,  township  6  south,  range  2  west,  the  follow- 
ing beds  may  be  seen,  outcropping  below  the  Drift  clays : 

Oalcareous  shale 1  foot 

Blue  limestone 2  to  4  feet 

Bituminous  shale 0    **   6  inches. 

Coal 6    *• 

Clay  shale 6    * « 

Coal  has  been  found  in  various  localities  in  this  neighborhood,  in  sinking 
wells,  and  the  overlying  limestones  and  shales  outcrop  at  various  points.  At 
the  Greek  Pond  bridge,  on  the  south-west  quarter  of  section  29,  the  ooal  crops 
out  in  the  bank  of  the  Beaucoup,  and  is  overlaid  by  three  feet  of  bituminous 
shale.  The  coal  is  reported  to  be  from  six  to  seven  feet  thick  at  this  locality. 
From  Pinckneyville  southward,  along  Beaucoup  creek,  the  coal  varies  but  little 
from  the  level  of  the  creek,  and  may  be  mined  almost  any  where  within  thirty 
or  forty  feet  of  the  general  surface  leveL 
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In  ihe  region  west  of  the  Beanconp,  and  extending  to  the  west  Hne  of  the 
county,  very  few  outcrops  of  rocks  of  any  kind  are  to  be  seen,  as  there  are  do 
streams  that  cut  through  the  superficial  clays  to  the  stratified  rocks  below; 
but  the  coal  and  the  overlying  limestone  and  shale  have  been  found  at  many 
points  in  sinking  wells,  and  they  underlie  the  surface,  generally,  except  where 
they  have  been  removed  by  the  erosion  of  the  valleys.  South-west  of  Pi  nek - 
neyville,  on  the  Little  Columbo  creek,  and  at  various  points  in  township  6 
south,  range  3  west,  the  limestones  have  been  found  at  a  moderate  depth 
below  the  surface,  in  sinking  wells.  On  sections  14  and  15,  the  limestone  was 
found  about  fifteen  feet  below  the  surface ;  and,  in  the  east  part  of  section  9,  it 
outcrops  in  the  banks  of  the  creek,  and  continues  to  outcrop,  as  we  ascend  the 
creek,  for  half  a  mile  or  more.  On  the  lower  course  of  the  creek,  it  was  not 
met  with.  Farther  west,  on  a  branch  in  section  4,  and  in  a  ravine  on  the 
prairie  in  the  south  part  of  section  3,  and  the  north  part  of  section  10,  out- 
crops  of  the  limestone  were  seen ;  and,  on  section  4,  it  forms  the  bed  of  the 
creek,  and  is  overlaid  by  from  six  to  twelve  inches  of  argillaceous  shale,  and 
about  six  inches  of  coal,  probably  representing  the  three-foot  coal  in  the  sec- 
tion already  given  on  a  preceding  page;  and  this  is  overlaid  by  several  feet 
of  argillaceous  shale,  which  appears  to  be  fine  enough  for  the  manufacture  of 
fire-brick.  Higher  up  the  creek,  there  are  some  outcrops  of  shaly.  micaceous 
sandstone,  which  occupy  a  horizon  above  the  limestones  associated  with  the  coal- 
seams,  and  may  be  regarded  as  belonging  to  the  Upper  Coal  Measures. 

On  the  main  Columbo  creek,  there  are  no  exposures  on  its  lower  course  in 
this  county ;  and  it  is  bordered  by  wide  stretches  of  low  bottom  land.  The 
first  outcrop  of  the  limestones  on  this  creek,  is  on  section  18,  township  6  south, 
range  3  west;  and  they  again  appear  on  section  12.  The  shaly  limestone  and 
calcareous  shales  at  the  Slate-ford,  on  the  south-west  quarter  of  section  1,  and 
at  the  ford  on  the  north-west  quarter  of  section  2,  also  belong  to  this  limestone 
series,  and  are  overlaid  by  heavy  masses  of  tumbling  limestone,  from  three  to 
six  feet  thick,  that  probably  belong  to  the  bed  above  the  little  coal.  These 
outcrops  afford  a  sure  indication  of  the  presence  of  the  main  coal,  over  this 
portion  of  the  county,  at  a  very  moderate  depth  below  the  surface.  On  the 
north-east  quarter  of  section  3,  township  6  south,  range  4  west,  a  seam  of 
coal,  capped  by  a  little  blue  shale,  has  been  discovered  underneath  an  outcrop 
of  limestone,  which  appears  here  in  two  beds,  each  about  eight  feet  thick. 
The  coal  is  reported  to  be  about  three  feet  thick,  and  probably  holds  the  same 
position  as  the  thin  streak  of  coal  at  Pinckneyville,  and  the  little  seam  near 
St.  John's.  The  same  coal  crops  out  about  one  mile  north-east  of  this  point, 
on  the  south-west  quarter  of  section  34,  township  5  south,  range  4  west,  and 
is  overlaid  by  the  same  beds  as  at  the  former  locality.  The  coal  was  reported 
to  be  three  feet  thick  here,  and  was  used  for  burning  lime  from  the  overlying 
limestone.  On  section  28  there  is  another  outcrop  of  the  same  coal.  It  is 
here  only  eighteen  inches  thick,  and  is  overlaid  by  bituminous  shale  and  lime- 
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Btone,  as  at  the  other  localities.    It  is  underlaid  hj  fire-clay,  or  claj  shale,  twenty 
inches  thick,  and  hy  limestone  similar  in  character  to  that  ahove  it. 

At  James  McMillan's,  on  the  north-east  quarter  of  section  10,  township  6 
south,  range  4  west,  coal  was  found  in  liis  well,  two  feet  in  thickness, 
between  two  beds  of  clay  shale,  the  overlying  limestone  haying  been  removed 
by  denudation.  In  township  5  south,  range  4  west,  the  limestone  above  this 
thin  coal  is  exposed  in  a  ravine,  on  section  32,  and  was  struck  in  a  well,  at  the 
foot  of  the  mound  near  the  south  line  of  section  32,  at  a  depth  of  from  twelve  to 
fifteen  feet  below  the  surface.  There  are  two  of  these  mounds  in  this  vicinity, 
and  they  rise  out  of  the  surrounding  prairie  to  the  bight  of  sixty  to  eighty 
feet,  like  islands  from  the  sea.  They  i^ipear  to  have  been  formed  by  the 
irr^ular  erosion  of  the  surface,  anterior  to,  or  during  the  Brifl  period, 
and  are  formed  mainly  of  sandstones,  shales,  etc.,  that  belong  to  a  horizon 
above  the  limestones  that  are  associated  with  the  main  coal-seams  in  this 
oounty.  One  of  them  is  covered  with  timber,  but  the  other  has  several  farms 
upon  it,  and,  from  the  wells  and  cisterns  that  have  been  dug,  the  following  sec- 
tion of  its  strata  has  been  compiled : 

Soil  and  oUj,  forming  the  summit 7  feet 

Soft  sandstone  and  shales 42    ** 

Coal   1     *»6inche8 

Argillaceous  shale,  passing  into  sandj  shale 9    **S     ** 

Ferruginous  sandstones,  in  thin  layers %    <  * 

Sandstone  and  shale,  at  least  ten  feet,  perhaps  more 10    '  * 

Compact  light-graj  limestone,  not  passed  through ?    * ' 

On  Pipe-stone  creek,  a  mile  south  of  Denmark,  the  limestone  and  shale  of  the 
lower  coal  are  exposed.  At  Mr.  Atsrs*,  near  the  bridge,  on  section  16,  two  wells 
were  dug;  and  the  main  coal  was  found  at  a  depth  of  thirty-eight  feet. 

At  Mr.  S.  HoLLiDAY*8,  on  the  southern  border  of  Grand-Coti  prairie,  a  well 
was  sunk,  passing  through  the  following  strata : 

Soil  and  tough  red  olaj 19  feet 

Shalj  sandstone,  passing  into  argillaceoas  shales,  with  coacretions  of 

iron  ore .  92  *' 

Blue  shale 8  ** 

Goal 1   **      S  inches 

This  coal  is  probably  the  same  as  that  passed  through  on  the  mound,  and 
lies  above  all  the  limestones  associated  with  the  DuQuoin  coal,  and  is  probably 
No.  7  of  the  general  section.  These  beds  underlie  aU  the  northern  portion 
of  the  oounty,  and,  having  a  slight  general  dip  to  the  north-eastward,  are  far 
below  the  surface  at  the  northern  line  of  the  county,  and  are  succeeded  by 
higher  beds  of  sandstone  and  shale.  These  barren  measures  cover  all  the 
northern  portion  of  the  oounty,  to  depths  ranging  from  one  hundred  to  two  hun- 
dred feet,  and  must  be  passed  through  before  any  workable  coal  can  be  reached. 
The  sandstones  and  shales  outcrop  on  all  the  streams  in  the  northern  part  of  the 
oounty;  and  some  of  the  beds  are  sufficiently  hard  to  withstand  surface  exposure, 
and  form  low  oliffii  of  sandstone  on  some  of  the  small  streams. 
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BetnrniDg  to  tlie  sontb-eastera  part  of  the  county,  we  fiod  coal  on  the  bank 
of  Span's  creek,  cloee  to  the  county  line;  but,  as  it  was  not  opened  when  we 
visited  the  locality,  its  thickness  can  not  be  definitely  stated.     It  is  variously 
reported  at  from  two  and  a  half  to  four  feet.     Partial  outcrops  of  sandstone 
and  silicious  limestone  were  observed  in  connection  with  this  coal,  and  appa- 
rently overlying  it.    It  is  probably  the  same  as  that  found  at  Archie  Wil- 
bon's  place,  five  miles  south-east  of  BuQuoin,  and  most  probably  represents 
the  three-foot  coal  in  the  general  section  of  the  Coal  Measures  of  this  county. 
At  Wilson's,  the  coal  is  but  two  feet  thick;  and  the  rocks  associated  with  it 
give  the  following  section  : 

Light-gray  or  brownish-graj  massive  limestooe 6  feet. 

Irregularly  bedded  bluish-graj  limestone 2 

Clay  shale 1 

Coal 2 

Clay  shale 1 

Bandy  shale,  passing  into  sandstone ? 

The  limestone  above  this  coal  appears  to  be  identical  with  the  upper  bed  in 
the  Pinckneyville  section,  and  the  coal  the  same  as  that  on  Span's  creek,  and 
the  two-foot  coal  in  the  Black  Diamond  shaft.  The  limestone  is  hard,  compact, 
somewhat  brittle,  and  hard  to  burn,  but  makes  a  strong,  though  somewhat  dark- 
colored  lime.  In  the  bottom  on  Six-Mile  creek,  near  the  county  line,  in  Jackson 
county,  limestone  has  been  struck  in  a  well,  thirty  feet  below  the  surface,  which 
is  probably  the  limestone  immediately  above  the  DuQuoin  coal.  The  following 
sections  of  the  shafts  at  BuQuoin  and  St.  John's  are  given  to  illustrate  the  va- 
riations that  occur  in  the  beds  associated  with  the  DuQuoin  coal,  and  the  une- 
venness  of  the  surface  before  the  Drift  was  deposited,  as  is  shown  by  the  variable 
thickness  of  these  deposits  on  what  is  now  a  nearly  level  surface : 

Shaft  at  SL  John's. 

Soil  and  drift  clays 43  feet. 

Gray  compact  limestone 8  *  *  6  inches. 

Indurated  clay  shale 4  **6     ** 

Compact  gray  limestone. 2  *  *  6     *  * 

Bituminous  shale 5  '  *  6     ^ ' 

Arenaceous  and  argillaceous  shales. 16  ** 

Coal «  **  4     ** 

Clay  shale,  with  iron  pyrites 4 


i  i 


86  feet  4  inches. 
J>^Qyoin  Omiral  Mmt» 

Soil  and  drift  clay 29  feet. 

Blue  clay  shale 8 

Compact  gray  limestone 5 

Dark  blue  shale - 5 

Coal 6 

Clay  shale,  with  iron  pyrites 2 

Compact  nodular  limestone,  embedded  in  day  shale • .  •  5 

62  feet  8  inches. 


8  inches. 
6     ** 


1 1 
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Mil  Shafts DuQuoin. 

Soil  and  drift  clajs • 82  feet  6  inches. 

Hard  graj  limestone 7  * '  1 

Argillaceous  shale 8  **  11 

Black  limestone 0  * '  9 

Shales  —  argillaceous .* 17  **  7 

Coal 6  **  6 


7S  feet  S  inches. 
DuQwAn  Mine, 

Soil  and  drift  claj 40  feet. 

Argillaceous  shale 20  *  * 

Goal 6  *'     7  inches. 

Clay  shale 1  **     8 

Nodular  gray  limestone,  embedded  in  shale 4  '  * 

Argillaceous  shale 2  *  *     6 

Limestone 0  **  10 

Argillaceous  shale 8  **     6 


t  < 
t  i 
t  i 


78  feet  8  inches. 
WoIPb  CoUieiy, 

Soil  and  drift  clay 19  feet. 

Gravel  and  waterwom  limestone 1 

Gray  limestone,  with  clay  partings. 6 

Shales 5 

Limestone 0 

Shales,  with  calcareous  nodules 4 

Hard  light-gray  limestone 2 

Bituminous  shale 2 

Argillaceous  shale 16 

Coal 6 


i  t 
1 1 
1 1 
t  ( 
<  ( 
( ( 
( ( 

4  < 

t  t 


6  inches. 


6  inches. 


62  feet. 
A  boring  by  Mr.  Tijou,  at  this  sbafl,  gave  the  following  section  below  the 
coal  seam : 

Fire  clay,  with  nodules  of  limestone 16  feet  10  inches. 

Gray  and  blue  shales. , 46 

Bituminous  shale 4 

Coal 0 

Fire  clay 6 

Gray  shale 8 

Sandy  shale  and  sandstone , 81 

Limestone..... 2 

Bituminous  shale. 1 

Coal 0 

Fire  clay 8 

Clay  shale 17 

Micaceous  sandstone • 0 


6 
9 
6 
4 
6 
7 
8 
6 
9 
1 
10 


Depth  of  boring 188  feet  10  inches. 


PEBRT  OOUNTT.  95 

At  this  point,  the  work  was  Bnapended  in  consequence  of  breaking  the  drill ; 
bnt  it  is  the  purpose  of  the  enterprising  proprietor  to  prosecute  it,  until  the 
question  is  settled  whether  any  of  the  lower  seams  are  developed  here  thick 
enough  to  work.  It  is  probably  from  one  hundred  and  fifty  to  two  hundred  feet 
from  the  DuQuoin  coal  down  to  the  lower  coal  at  Murphysboro;  and  the  deter- 
minaUon  of  its  existence  below  the  DuQuoin  coal  in  Perry  county,  under  such 
favorable  conditions  that  it  could  be  worked  at  this  point,  is  a  matter  of  consi- 
derable importance  to  this  county,  and  would  justify  such  an  expenditure  of 
capital  as  is  necessary  to  fully  settle  this  question. 

From  the  sections  already  given  of  the  beds  associated  with  the  coal  at  Pinck- 
neyville  and  DuQuoin,  it  will  be  seen  that  there  are  three,  and  sometimes  four, 
different  beds  of  limestone  above  the  main  coal,  ranging  in  thickness  from  two 
to  ten  feet,  and  separated  by  argillaceous,  calcareo-argillaceous,  or  bituminous 
shales.  The  upper  limestones  are  usually  of  a  light-gray  or  brownish-gray  color, 
quite  hard  and  tolerably  massive,  affording  layers  from  one  to  three  feet  in  thick- 
ness. They  contain  numerous  fossil  shells  at  some  localities,  among  which 
are  Spiri/er  cameratus,  S.  lxneatu$^  Productus  Prattenanus,  P,  longitfpinw^  P, 
punctatusy  P.  WUberanus^  P.  co8tatu$  (/),  Athyru  Royimi^  A,  tuhttlita,  Chonetet 
mesolobaj  C.  granvliferay  MeekeUa  striatocostcUa,  and  joints  of  Orinoidea. 

The  clay  shale,  which  lies  immediately  above  the  main  coal,  and  forms  the  roof, 
contains  a  variety  of  fossil  plants,  among  which  the  following  species  have  been 
obtained  at  DuQuoin  and  St.  John's,  with  others  still  undetermined :  Neuroptens 
rarinervis,  Sphenopteris  paupercula,  Alethopteru  agutlinaj  PecopterU  vtHosa,  P. 
unita,  P.  plumosa,  CordaUes  horassi/olia^  SphenophyUum  Schhtheimu,  S.  emar- 
ginatum^  Asterophyllites  equtseti/ormiSf  Calamites  ramostUy  C.  cruciatusy  C, 
approximatus^  Sigillaria  scvlpta^  S,  Brardii,  Lepidodendron  radicans^  L^idot- 
trobus  princes,  Megaphytum  McLayi,  and  Cauhpteru  xnngnU. 

It  is  worthy  of  remark  here  that  the  fossil  shells  which  characterize  the 
upper  limestones  of  DuQuoin  and  Pinckneyville,  as  enumerated  above,  are 
precisely  the  same  species  that  are  found  in  the  roof  limestones  of  the  Belle- 
ville coal  in  St.  Clair,  Madison  and  Bandolph  counties;  while  no  plants  have 
been  found  in  the  roof  shales  of  that  coal  at  any  of  the  many  localities  where 
we  have  seen  it  exposed  in  the  counties  above  named;  and  furthermore,  we 
have  never  seen  any  such  bed  of  clay  shale  over  the  Belleville  coal,  along  its 
western  outcrop,  as  that  which  affords  the  fossil  plants  at  DuQuoin  and  St. 
John's,  and,  if  the  coals  are  identical,  we  must  regard  this  clay  shale,  with  its 
imbedded  plants,  as  a  local  intercalation  that  has  not  been  seen  at  any  of  the 
typical  localities  of  the  Belleville  coal.  Hence,  we  are  inclined  to  doubt  the 
identity  of  these  coals,  and  to  consider  the  DuQuoin  coal  as  identical  with  the 
Hewlett  coal,  or  No.  5  of  the  general  section  of  the  Illinois  coal-beds ;  and,  if 
so,  then  the  Belleville  coal  would  be  represented  by  the  little  coal  that  is 
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intercalated  in  the  upper  limestones  of  the  Pinckneyville  and  Black  Diamond 
sections ,  and  this  view  is  confirmed  by  the  fact  that  this  upper  coal  is  con- 
siderably thicker  on  the  western  confines  of  the  county  than  it  is  along  the 
Central  railroad,  being  from  three  to  four  feet  thick  at  some  of  the  exposures 
near  the  Randolph  county  line;  while  it  is  nowhere  more  than  two  feet  in 
thickness  in  the  eastern  part  of  Perry  county,  and  is  often  entirely  wanting, 
or  is  represented  by  a  mere  streak  of  coaly  matter.  As  we  have  already  said 
elsewhere,  these  two  coals  are  developed  so  near  together,  and  are  associated 
with  beds  which  have  so  many  features  in  common,  being  usually  not  more 
than  forty  or  fifly  feet  asunder,  and  inclosed  between  limestones  closely  re- 
sembling each  other,  so  that  it  is  difficult  to  determine,  if  but  one  seam  is 
exposed,  to  which  horizon  it  should  be  referred.  In  St.  Clair  county,  both 
seams  outcrop  in  the  river  bluffs,  at  the  old  Pittsburg  mines ;  but,  as  the  lower 
one  is  much  thinner  there  than  the  upper,  or  Belleville  seam,  no  attempt  has 
been  made  to  determine  its  thickness  anywhere  beyond  its  outcrop,  or  to 
ascertain  its  average  quality.  This  will  no  doubt  be  done,  when  the  upper 
seam  has  been  generally  worked  out,  and  the  increased  demand  for  fuel  shall 
be  such  as  to  justify  a  thorough  exploration  of  the  entire  thickness  of  the  Coal 
Measures  in  that  county,  for  an  additional  supply. 

But  little  remains  to  be  said  in  relation  to  the  barren  measures  in  the  north- 
em  portion  of  the  county.  The  soft  micaceous  sandstones  and  shales  are 
frequently  met  with  in  small  local  outcrops  in  the  ravines  and  on  the  streams, 
and  Mr.  Engelmann  mentions  a  single  outcrop  of  limestone  in  the  north-eastern 
corner  of  the  county,  which  he  refers  to  the  Shoal-creek  limestone  of  Clinton 
county.  This  exposure  is  on  the  north-east  quarter  of  section  13,  township  4 
south,  range  1  west,  and,  with  its  associated  beds,  affords  the  following  section : 


Oraj  ehale,  with  nodulefl  of  iron  ore 8  feet. 

Hard,  bluish-graj  limestone 5 

Shale..... 1 

Dark-blue  slate 8 

Goal,  said  to  be  twelve  inches. 1 

C lay  shale. 0 


6  inches. 


19  feet,  S  inches. 

This  limestone  is  not  reported  in  the  Coloma  shall,  sunk  just  north  of  the 
county  line  in  Washington  county,  or  any  other  beds  that  can  properly  be  con- 
sidered as  the  equivalent  of  the  remainder  of  this  section,  unless  it  may  be 
the  band  of  impure  iron  ore,  black  shale,  and  nine-inch  coal,  found  about 
ninety  fWt  below  the  surface  in  that  shall,  which  can  scarcely  be  the  repre. 
•entAtiT««  of  this  horiion.  Theee  beds  are  overlaid  in  the  shall  by  about 
atxty-fivtft  fWl  of  aandntone  and  shale,  and  would  seem  to  be  too  low  down  in 
the  KK'tion  to  n>pr\HM>nt  the  Shoal  creek  limestone.  Local  intercalations  of 
ddcantcos  bed»  ant  not  uncommoo  in  the  Coal  Measures;  and  it  is  quite  probih- 
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ble  that  this  limestone  is  of  that  oharaoter ;  or  it  may  be  that  it  overlies, 
entirely,  the  beds  passed  throogh  in  the  Coloma  sha^,  and  had  been  removed 
by  erosion  at  that  point.  The  Shoal-creek  limestone  occupies  a  position  near 
the  horizon  of  coal  No.  9  of  the  general  section  of  the  Coal  Measures  of  cen- 
tral and  northern  Illinois. 

All  ^e  coals  of  this  county  thick  enough  to  be  worked  with  profit,  except  at 
some  local  points  where  the  thin  seams  outcrop  under  the  most  favorable  con- 
ditions, are  those  outcropping  in  the  southern  portion  of  the  county,  embracing 
the  DuQuoin  coal,  the  small  coal  above  it,  and  the  seams  still  below  these, 
which  outcrop  in  Jackson  county,  but  have  never  been  looked  for  in  the 
region  where  the  DuQuoin  coal  is  found,  because,  as  the  latter  occupies  a 
much  higher  position  in  the  series,  it  is  more  accessible,  and  can  be  worked  at 
much  less  expense  than  the  lower  coals ;  but  they  may  still  be  found  here,  and 
a  shaft  to  reach  them  must  probably  be  carried  down  to  the  depth  of  about 
two  hundred  feet  below  the  coal  at  DuQuoin. 

Economical    Geology. 

Coal. — ^It  will  be  apparent,  from  what  has  already  been  said  in  regard  to  ^e 
geology  of  this  county,  that  its  principal  mineral  wealth  consists  in  the  vast 
deposits  of  bituminous  coal  which  underlie  its  entire  area,  and  in  ^e  southern 
portion  of  the  county  are  found  so  near  the  surface  that  they  can  be  worked  as 
economically  as  any  where  else  in  the  State.  The  DuQuoin  coal  is  one  of  two 
heavy  beds — ^Nos.  5  and  6 — ^that  occur  about  midway  in  the  section  of  the  Coal 
Measures  of  this  State,  and  are  the  thickest  coals  we  have,  and  the  most  per- 
sistent in  their  development  of  any  in  the  series,  except,  perhaps.  No.  2,  or  the 
lower  coal  at  Murphysboro.  In  the  central  portion  of  the  State,  where  the 
upper  or  *'  barren  "  measures  are  well  developed,  and  where  there  is  no  extraordi- 
nary accumulation  of  DriH  material  above  the  Coal  Measures,  it  is  usually  found 
at  a  depth  of  from  two  to  three  hundred  feet,  which  depth  gradually  diminishes 
as  we  approach  the  borders  of  the  coal-field.  In  the  southern  part  of  Perry 
county,  it  is  usually  found  from  forty  to  eighty  feet  below  the  surface,  and  dips 
slightly  to  the  northward,  so  that  at  the  north-eastern  extremity  of  the  county, 
it  is  from  two  hundred  to  two  hundred  and  fifty  feet  below  the  surface  level. 

The  limestones  which  are  associated  with  this  coal  outcrop  in  the  ravines  near 
DuQuoin,  on  the  Beaucoup,  from  Pinckneyville,  southward ;  on  the  Columbo, 
from  the  neighborhood  of  Oalum,  southward ;  and  at  numerous  other  points  in 
the  southern  part  of  the  county  already  noticed ;  and,  wherever  these  outcrops 
of  limestone  occur,  the  coal  may  be  found  at  a  depth  of  from  thirty  to  forty  feet, 
requiring  but  a  small  investment  of  capital  to  put  a  mine  in  successful  operation. 
But,  at  the  present  time,  little  or  no  demand  exists  for  coal  off  from  the  railroad 
line ;  and,  until  the  completion  of  other  roads,  or  the  establishment  of  manufac- 
tories in  this  portion  of  the  State,  these  vast  deposits  of  mineral  fuel  can  be 
made  of  little  avail. 

—13 
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The  DuQaoin  coal  is  of  excellent  quality,  above  the  average  of  onr  western 
bitominons  coals ;  and,  although  at  some  points  it  contains  considerable  sol- 
phnret  of  iron,  this  occurs  mostly  in  nodules  or  lenticular  masses,  and  can  be 
readily  separated  from  the  coal  in  the  process  of  mining.  One  reason  for  the 
bad  reputation  which  our  Illinois  and  other  western  coals  have  in  Chicago  and 
other  markets,  is  the  want  of  proper  care«  in  mining,  to  separate  the  slate  and 
sulphuret  of  iron  (oflen  called  *' sulphur")  from  the  coal;  and  consequently 
^e  coals  go  to  market  with  much  of  these  deleterious  substances  mingled  with 
them,  which  seriously  affect  ^eir  commercial  value.  This  results  from  the 
carelessness  of  those  in  charge  of  the  work,  who  allow  the  miners  to  send  out 
of  the  mines  the  entire  contents  of  the  seam,  including  the  sulphur  and  the 
slate  as  well  as  the  coal,  which  they  are  prompted  to  do,  because  it  adds  so  much 
to  the  amount  of  each  day's  product.  This  coal  averages  fully  six  feet  in  thick- 
ness in  this  county,  and  has  a  good  roof  of  hard,  somewhat  bituminous  clay 
shale,  which  admits  of  taking  out  the  entire  thickness  of  coal,  instead  of  leaving 
a  portion  to  sustain  the  roof,  as  is  usually  done  where  the  roof  consists  of  soft 
material.  At  some  points,  as  at  Pinckneyville,  the  coal  is  directly  overlaid  by 
a  hard,  blue  limestone,  that  forms  a  still  better  roof  than  the  bituminous  shale. 

The  coal  is  usually  divided  into  distinct  layers,  averaging  from  six  to  twelve 
inches  in  thickness :  the  upper  two  feet  of  the  seam,  being  usually  considered 
the  best  coal,  is  oflen  separated  from  the  other,  and  sold  for  smiths'  coal. 
At  St.  John's  and  DuQuoin,  the  difference  between  the  top  and  bottom  coal 
is  less  marked,  and  no  separation  is  made.  The  sulphuret  of  iron  occurs 
mostly  in  lumps  and  sheet,  which  can  be  easily  separated  from  the  coal ;  but 
there  is  some,  occurring  in  very  thin  scales  in  the  transverse  partings  of  the 
coal,  that  can  not  be  so  readily  separated  from  it:  the  quantity,  however,  is 
small.  Some  of  the  layers  are  very  bright  and  compact,  and  have  a  resinous 
lustre  and  highly  conchoidal  fracture,  while  others  are  more  dull  and  earthy 
and  contain  considerable  charcoal. 

An  analysis  of  the  DuQuoin  coal  by  Mr.  Pbatten  gave  the  following  result : 

Specific  gTATitj l.24« 

*     Loos  in  coking 48. 9 

Total  weight  of  coke 61.1—100 

AsALTSis— Moisture 8  5 

Volatile  matters. 40  4 

Carboninooke 48.1 

Ashes  (light  gray) 8  0—100 

Carbon  In  ooal 69.8 

This  ooal-aeam  is  subject  to  some  irr^;ularities,  such  as  "olay-slips"  or 
"horse-backs,"  sometimes  called  ''&ults"  by  the  miners,  which  consist  in  a 
thickening  of  the  roof  shales,  thus  cutting  off  or  pinching  the  coal-seam  to 
one-half  or  three-fourths  of  its  usual  thioknesi.    These  irregularities,  or  "  horse- 
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backs/'  as  ihey  are  sometimes  called,  may  have  resulted  from  a  partial  removal, 
by  water  currents,  of  the  v^table  matter  which  formed  the  coal,  and  its  replace- 
ment by  a  fine  mnddy  sediment  at  a  subsequent  period.  They  are  not  '^  faults  " 
in  the  sense  in  which  that  term  is  generally  used  in  mining,  which  signifies  a 
dislocation  or  displacement  of  the  strata,  so  as  to  prevent  their  continuity  on 
the  original  plane  of  deposit;  for  in  this  case  there  is  no  dislocation,  but  only 
a  replacing  of  a  part  of  the  coal  by  the  same  material  that  forms  the  roof. 

At  the  DuQuoin  Central  mine,  the  coal  seems  to  differ  somewhat  from  that 
obtained  from  the  other  shafts  in  this  vicinity;  and  it  lies  about  twenty  feet  nearer 
the  surface  than  at  the  Mill  shaft,  on  the  same  quarter-section,  a  half  mile  further 
north,  while  the  general  dip  to  the  northward  would  not  be  sufficient  to  account 
for  this  difference  of  level.  It  is  quite  possible  that  this  coal  is  really  the  upper 
seam,  which  has  thickened  here  to  five  and  a  half  or  six  feet,  and  that  the  other 
seam  has  not  been  reached  at  all  in  this  shaft.  By  referring  to  the  section  of 
the  shaft,  it  will  be  seen  that  there  is  only  one  bed  of  limestone  above  the  coal, 
and  that  a  similar  limestone  underlies  it,  with  a  foot  or  two  of  clay  shale 
between ;  and  the  twenty  feet  of  clay  shale,  which  comes  inmiediately  above  the 
coal  at  all  the  other  shafts,  is  replaced  in  this  one  by  five  and  a  half  feet  of  dark- 
colored  bituminous  shale.  The  upper  layers  of  coal  in  this  mine  are  remarkably 
free  firom  all  earthy  matters ;  and  the  lamination  is  nearly  obliterated :  the  coal 
has  a  resinous  appearance,  and  breaks  with  a  smooth  conchoidal  fracture.  The 
bottom  coal,  however,  is  inferior,  and  contains  thin  seams  of  slate  and  iron 
pyrites.  It  is  also  more  distinctly  laminated )  and  the  laminsd  are  separated  by 
layers  of  carbonaceous  clod,  mixed  with  mineral  charcoal. 

The  roof  of  this  mine  is  a  very  firm  and  highly  bituminous  slate  or  shale, 
which  is  crossed  by  numerous  fissures  running  nearly  east  and  west.  This 
slate  forms  a  very  good  roof,  and  permits  the  taking  out  of  all  the  coal  from 
the  mine.  The  coal  is  mined  by  blasting  with  powder  at  all  the  mines;  and  at 
the  BuQuoin  Central  it  is  so  compact  that,  after  the  removal  of  the  bottom 
coal,  a  second  blast  is  required  to  remove  the  top  coal.  Whether  the  dif- 
ference between  the  coal  at  this  mine  and  the  others  in  this  vicinity  results 
from  a  local  variation  of  the  same  seam,  or  whether  it  is  really  a  different 
seam,  is  a  point  that  we  must  leave  to  be  fully  solved  hereafter;  but  it  has 
many  features  in  common  with  the  No.  6  or  Belleville  coal,  to  which  we  are 
strongly  inclined  to  refer  it. 

The  amount  of  coal  accessible  at  a  very  moderate  depth  in  this  county  is 
enormous;  and  an  estimate  approximating  the  truth  would  probably  astonish 
any  one  not  familiar  with  the  subject.  We  will  base  our  estimate  on  the 
main  seam  at  DuQuoin  alone,  leaving  out  of  the  count  altogether  the  lower 
coals  of  Murphysboro  and  Carbondale,  in  Jackson  county,  which  probably 
underlie  this  county  also,  and,  caUing  the  superficial  area  in  the  county  four 
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handred  square  miles,  we  have  the  following  result :  Six  feet  in  thickness  of 
strata  will  yield,  according  to  the  usual  mining  estimates,  6,000,000  tons  of 
coal  to  each  square  mile  of  surface;  and  for  four  hundred  square  miles  we  have 
an  aggregate  of  2,400,000,000  tons  of  coal,  which,  at  $1  50  per  ton,  the 
average  price  at  which  it  sells  at  this  point,  would  yield  $3,600,000,000,  an 
amount  more  than  sufficient  to  pay  the  whole  national  debt.  This  estimate  is 
undoubtedly  below  rather  than  above  the  actual  value  of  the  coal  to  be 
obtained  from  the  beds  underlying  the  surface  of  this  county  alone;  and  its 
abundance,  and  the  facility  with  which  it  may  be  mined,  from  its  proximity  to 
the  surface,  and  other  favorable  conditions,  which  have  been  fully  stated 
above,  will  make  this  a  desirable  location  for  the  establishment  of  the  neces- 
sary manufacturing  establishments  to  work  up  the  vast  agricultural  products 
of  southern  Illinois.  There  is  probably  no  other  county  in  the  southern  part 
of  the  State,  where  so  great  an  amount  of  coal  can  be  obtained  with  so  small 
an  expenditure  of  capital  and  labor  as  here;  and  the  development  of  these  vast 
resources  of  fossil  fuel,  as  the  increasing  wants  of  the  country  shall  demand, 
will  greatly  add  to  the  industrial  interests  of  this  portion  of  the  State.  No 
satisfactory  tests  have  yet  been  made  to  determine  whether  any  of  the  coals 
from  DuQuoin  were  sufficiently  pure  to  smelt  iron  in  their  raw  state;  but  it 
seems  probable  that  a  careftd  selection  of  the  best  coal  from  this  region  would 
lead  to  the  accomplishment  of  this  most  desirable  result,  and  this  would  bring 
the  iron  ores  of  Missouri  to  the  coals  of  southern  lUinob,  to  be  manufactured 
into  metallic  iron.  The  completion  of  the  railroad  from  Carbondale  to 
Murphysboro,  will  give  an  outlet  for  this  coal  to  the  western  bank  of  the 
Mississippi  river,  about  a  hundred  miles  below  St.  Louis,  and  nearly  opposite  one 
of  the  most  accessible  points  on  the  river  to  the  great  iron  region  of  Missouri. 

At  the  present  time,  the  principal  market  for  this  coal  is  along  the  line  of  the 
Illinois  Central  railroad;  and  the  annual  product  of  the  mines  now  opened  in 
this  county,  for  the  year  1867,  was  about  200,000  tons,  obtained  from  less 
than  thirty  acres  of  sur&ce.  These  mines  pay  a  royalty  to  the  land-owner  of 
12}  cents  per  ton,  equal  to  about  $25,000  for  the  mining  privileges  on  about 
twenty-four  acres  of  surface;  and  at  this  rate  the  aggr^ate  value  of  the  royalty 
to  be  paid  to  the  land-owners  for  the  coal  in  this  county,  from  the  BuQuoin 
seam  alone,  would  be  about  $300,000,000. 

Afm  Orfs. Carbonate  of  iron  is  extensively  distributed  through  the  Coal 

MeftBUros  of  this  county,  but  generally  in  too  limited  an  amount  to  be  of 
ttitir'h  practical  value.  It  occurs  interspersed  through  the  clay  shales,  in  flat 
hf  Urttieyshaped  concretions,  but  seldom  in  a  continuous  body.  When  the 
prf f^«ttl«  cut  through  these  shales,  considerable  quantities  of  ore  may  be  seen 
nhfip^  ♦fiftif  courses,  washed  out  from  the  banks  of  shale  on  either  side,  as  on 
Hwtfiwlofe  mok,  a  short  distance  above  the  Pinckneyville  and  Naahville  road. 
WiMillftf  flfo«  are  fbund  in  the  shales  penetrated  in  sinking  wells  on  the  south 
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dde  of  Grand-Coti  prairie,  and  at  seyeral  other  points  in  the  county ;  and  pos- 
sibly it  may  hereafter  be  found  at  some  locality  in  workable  quantity. 

Galena  and  Native  Copper  have  been  found  in  the  superficial  clays  and 
gravel  beds  of  this  county;  but  these  minerals  do  not  belong  to  this  region,  and 
have  been  transported  from  the  north,  at  the  same  time  and  by  the  same  agencies 
which  brought  the  granite  and  trap  boulders  with  which  they  are  here  associated. 

Building  Stone, — ^Periy  county  is  not  well  supplied  with  good  building 
stone:  nevertheless,  the  limestones  of  the  southern  portion,  and  the  sand- 
stones of  the  Upper  Coal  Measures,  which  outcrop  in  the  northern  part  of 
the  county,  afford  material  suitable  for  foundation-walls;  and  some  of  the 
limestones  may  be  safely  used  for  bridges  and  culverts.  The  light-gray  lime- 
stone forming  the  roof  of  the  little  coal-seam  in  the  vicinity  of  BuQuoin  and 
Pinckneyville,  appears  to  be  a  durable  buUding  stone,  and  has  been  used  in 
constructing  culverts  along  the  railroad  north  of  BuQuoin.  At  some  points 
this  rock  makes  a  very  good  quick-lime,  as  at  Mr.  Arohis  Wilson's,  five 
miles  south-west  of  DuQuoin.  The  arenaceous  limestone,  which  outcrops  in 
the  north-east  part  of  the  county,  seems  to  be  suitable  for  rough  walls,  and 
will  supply  the  local  demand  in  the  vicinity  of  its  outcrop.  The  sandstones 
are  usually  rather  thin-bedded  where  we  have  seen  them  exposed  in  thb 
county,  and  are  too  soft  to  be  safely  used  in  the  construction  of  costly  build- 
ings; but  they  are  easily  dressed,  and  answer  for  light  walls,  flagging,  etc. 
The  sandstones  outcrop  most  abundantly  on  the  Little  Muddy,  in  the  north- 
eastern part  of  the  county. 

Sand  and  Clay,  for  bricks,  may  be  found  at  almost  any  place  where  it  may 
be  desirable  to  manufacture  them;  and,  from  the  abundance  of  coal,  and  the 
economy  with  which  they  can  be  burned,  brick  will  always  be  one  of  the  cheap- 
est and  most  easily  obtained  materials  for  building  purposes  in  this  county. 

Agricultural  Resources, — ^In  discussing  the  topographical  features  of  this 
county,  we  have  already  spoken  of  the  prairie  lands,  the  post-oak  flats,  and 
the  barrens,  and  discussed  the  difference  in  the  character  of  the  soils  to  which 
these  peculiar  features  of  the  surface  may  be  attributed ;  and  but  little  remains 
now  to  be  said  on  this  subject. 

The  bottom  lands  in  this  county  are  restricted  to  some  narrow  belts  along 
some  of  the  principal  streams.  On  the  Beaucoup,  they  sometimes  reach  a  mile 
or  more  in  width,  though  usually  they  are  narrower.  The  prevailing  timber  on 
this  stream  is  the  white-oak,  swamp  white-oak,  bur-oak,  laurel-oak,  chestnut- 
oak,  red-oak,  sycamore,  black-walnut,  sweet-gum,  scaly-bark-hiokory,  etc.  In 
the  breaks  and  blufis  of  the  creek,  the  white-oak,  a  tree  otherwise  not  common 
in  this  country,  is  quite  abundant,  especially  south  of  Pinckneyville;  and 
these  white-oak  lands  are  reckoned  among  the  most  fertile  lands  in  the  county. 
The  soil  on  these  bottom  lands  resembles  somewhat  that  of  the  post-oak  flats* 
The  sub-soil  is  a  nearly  white  sand,  with  a  small  admixture  of  clay,  and  some 


102  GEOLOGY  OP  ILLINOIS. 

ferrn^ous  nodules ;  and  the  soil  is  composed  of  the  same  materials,  with  the 
addition  of  more  vegetahle  matter,  or  humus.  Although  this  post-oak  soil  at 
first  seems  rather  poor,  it  would  probahlj  improve  rapidly  under  a  judicious 
system  of  cultivation,  its  seeming  deficiencies  being  due  to  its  physical  consti- 
tution, rather  than  to  a  lack  of  any  of  the  elements  to  form  a  good  soil. 

The  bottoms  on  Columbo  and  Swanwick  creeks  are  similar  to  those  of  the 
Beanooup,  and  are  covered  with  a  similar  growth  of  timber.  On  Keese's  creek, 
the  bottoms  are  quite  narrow  in  the  south  part  of  township  5,  where  the  lime- 
stones outcrop,  and  are  scarcely  wider  above ;  but  in  the  vicinity  of  DuQuoin 
they  widen  to  about  three-quarters  of  a  mile.  '  The  principal  growth  of  timber 
is  the  swamp-white-oak,  scaly-bark-hickory,  black  walnut,  ash,  over-cup-oak, 
with  an  abundant  growth  of  hazel  as  underbrush,  which  indicates  a  soil  of  good 
quality,  and  sufficiently  dry  for  cultivation.  Some  miles  lower  down,  the  creek 
enters  the  bottoms  of  the  Little  Muddy,  which  are  here  two  miles  or  more  in 
width,  and  are  heavily  timbered  with  a  growth  similar  to  that  on  Reese's  creek. 
At  the  crossing  of  the  road,  east  of  Old  DuQuoin,  the  bottoms  of  Little  Muddy 
are  about  a  mile  wide,  and  are  covered  with  a  splendid  growth  of  swamp-white- 
oak,  over-cup-oak,  scaly-bark-hickory,  red-oak,  ash,  and  some  water-oak,  with 
but  little  hazel  or  other  under-brush.  At  Kirkpatrick's  bridge,  on  section  18, 
the  bottom  is  about  a  mile  wide,  and  averages  this  width  as  far  north  as  the 
north  line  of  township  6,  and  from  this  point  gradually  i^ows  narrower  to  the 
north  linct  of  the  county.  A  portion  of  these  bottom  lands  are  now  too  low 
and  wet  for  cultivation ;  but  they  are  valuable  for  timber,  and  will  eventually 
become  dry  enough  for  farming  purposes. 

The  character  of  the  soils  on  the  different  varieties  of  upland  in  this  county 
has  already  been  briefly  discussed;  and  but  little  remains  to  be  said  on  this  point. 
The  soils  and  sub-soils  consist  mainly  of  an  exceedingly  fine  sandy  material, 
mixed  with  a  smaller  portion  of  clay ;  and  its  stiff  clayey  appearance  is  more 
properly  due  to  the  fineness  of  the  material  than  to  the  proportion  of  clay  it 
contains.  This  peculiar  character  renders  it  dose  and  compact,  and  hard  to 
drain,  and  not  easily  worked,  except  when  quite  dry.  Deep  plowing  or  sub- 
soiling,  and  a  liberal  use  of  manures  from  the  farm-yard,  will  rapidly  improve 
the  quality  and  texture  of  this  soil,  rendering  it  more  poms,  so  that  the  water 
falling  upon  the  surface  will  not  be  retained  there,  but  allowed  to  pass  freely 
through  the  soil  into  the  earth  below.  When  manures  are  not  obtainable  at  a 
small  cost,  the  same  end  niay  be  attained  by  plowing  under  the  green  crops. 

The  post-oak  flats  were  entirely  neglected  by  the  early  settlers,  and  the  land 
regarded  as  unfit  for  cultivation ;  but  they  are  now  gradually  being  improved, 
and,  if  judiciously  treated,  will  eventually  become  productive.  The  growth 
of  post-oak  timber  by  no  means  indicates  a  poor  soil;  and  the  arboreal  v^ta- 
tion  of  these  flats  is  probably  due  to  the  mechanical  condition,  rather  than  the 
chemical  composition  of  the  soil. 
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The  prairies  generally  have  a  good  soil,  and  produce  annnallj  large  crops  of 
cereals  of  various  kinds;  and  jet  the  main  difference  between  the  soil  of  the 
pndrie  and  that  of  the  adjoining  flats  consists  in  the  larger  amount  of  humus 
or  vegetable  matter  which  the  former  contains,  derived  from  the  long  continued 
growth  and  yearly  decay  of  the  grasses  which  every  where  cover  the  sur&ce  o  ' 
the  prairies.  These  annual  crops  of  grass  have  added  to  the  soil  a  large  per 
cent,  of  organic  matter,  though  far  less  than  they  would  have  done  if,  instead 
of  being  permitted  to  decay  upon  the  surface,  they  had  been  turned  under  by 
the  plow. 

The  blue  mud,  which  has  already  been  alluded  to  in  treating  on  the  Drifl  deposits 
of  this  county,  may  prove  to  be  a  valuable  manure,  especially  for  the  post-oak 
flats.  It  appears  to  be  composed  mainly  of  leaves  and  partially  decayed  wood> 
with  an  admixture  of  clay,  such  as  we  often  find  accumulating  in  swamps  or  . 
sloughs,  and  must  contain,  in  a  concentrated  form,  the  organic  elements,  the 
humus,  alkaline  and  other  salts,  which  are  the  most  valuable  constituents  of 
manures.  It  occurs  at  many  localities  in  the  county  in  great  abundance,  the 
deposit  sometimes  attaining  a  thickness  of  from  five  to  ten  feet;  and,  indeed,  at  one 
locality  on  the  west  side  of  Six-Mile  prairie,  at  Mr.  Andbew  Bbown's,  it  was 
said  to  have  been  penetrated  to  the  depth  of  sixteen  feet  without  reaching  the 
bottom.  K  this  substance  should  prove  to  be  as  valuable  as  its  appearance 
would  indicate,  it  will  add  greatly  to  the  productive  capacities  of  the  soils  of 
this  county,  and,  instead  of  being  regarded  as  a  nuisance,  as  it  ha  hith<«rto 
been,  will  be  eagerly  sought  after  by  the  farmer  and  liberally  applied  to  his 
partially  worn  out  lands.  An  experiment  could  easUy  be  made  by  any  farmer 
living  near  a  known  outcrop  of  this  material  and  the  application  of  a  few  loads 
to  the  poorest  soil  on  the  farm  would  in  a  year  or  two  determine  its  value  as  a 
manure.  Although  it  is  generally  found  at  a  considerable  depth  below  the  sur- 
&ce  level,  it  will  most  probably  be  found  outcropping  on  some  of  the  streams, 
and  may  thus  be  obtained  with  bu|i  littie  labor.  Where  it  has  been  found  in 
digging  wells,  it  occurs  from  fifteen  to  twenty-five  feet  bejow  the  surface. 
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JERSEY    COUNTY. 

This  county  lies  upon  the  western  borders  of  the  State,  at  the  junction 
of  the  Illinois  river  and  the  Mississippi,  and  includes  an  area  of  about  ten 
townships,  or  three  hundred  and  sixty  square  miles.  It  is  bounded  on  the 
north  by  Greene  county,  on  the  east  by  Macoupin  and  Madison  counties,  and 
on  the  south  and  west  by  Madison  county  and  the  two  rivers  above  named. 
The  central  and  eastern  portions  are  mostly  prairie,  and  are  comparatively 
level  or  gently  rolling ;  while  the  western  portion  becomes  more  broken  as  we 
approach  the  river  bluffs,  which  are  intersected  by  deep  ravines,  separated  by 
narrow  ridges,  many  of  which  are  from  one  hundred  and  fifty  to  two  hundred 
feet  in  hight.     This  portion  of  the  county  is  heavily  timbered. 

The  county  is  well  watered  by  Macoupin  creek  and  its  tributaries,  on  its 
northern  boundary,  and  by  Otter  creek  and  the  Pisa  and  their  affluents,  which 
intersect  the  southern  and  western  portions  of  the  county. 

The  geological  structure  of  the  county  presents  an  interesting  and  varied 
field  for  investigation;  and  the  outcrops  of  the  stratified  rocks  include  a  thick- 
ness of  about  one  thousand  feet  of  strata,  ranging  from  the  Lower  Coal  Mea- 
sures to  the  Trenton  limestone  of  the  Lower  Silurian  period  inclusive.  In 
addition  to  the  stratified  rocks,  and  overlying  them,  we  find  the  usual  Quater- 
nary deposits,  reaching  an  aggregate  of  a  hundred  feet  or  more  in  thickness, 
and  consisting  of  Alluvium,  Loess  and  Brifl.  These  deposits  attain  their 
greatest  development  in  the  vicinity  of  the  river  blufis,  and  thin  out  to  an 
average  of  not  more  than  thirty  or  forty  feet,  after  the  general  level  of  the 
high  land  is  attained,  where  the  Loess  disappears,  and  only  the  lower  divbion 
of  the  series,  the  Brifl,  remains. 

The  elevation  of  the  Devonian  and  Silurian  rocks  to  the  surface  in  this 
county  is  due  to  the  influence  of  the  Cap  au  Gres  axis,  which  crosses  the 
Illinois  river  about  five  miles  above  its  mouth,  producing  a  dislocation  of  the 
strata,  and  formbg  a  double  tier  of  bluffs,  which  are  separated  by  a  narrow 
valley,  from  the  point  where  this  axis  first  makes  its  appearance  on  the  east- 
em  side  of  the  Illinois  river,  down  nearly  to  Mason's  Landing,  the  beds  on 
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the  opposite  sides  of  this  valley  dipping  io  opposite  directions ;  while  those  on 
the  west  side  of  this  axis  have  been  thrown  down,  so  as  to  produce  a  decided 
fault  in  the  stratification. 

The  following  section  will  show  the  order  of  snper-position  and  comparatiye 
thickness  of  the  different  groups  of  rocks  occurring  in  this  county : 

We  shall  briefly  describe  the  strata 
represented  in  the  foregoing  section, 
taking  them  up  in  their  order  of  se- 
quence, beginning  at  the  top  of  the 
series : 

In  the  Quaternary  system,  we  in- 
clude the  Alluvium,  Loess  and  Drift, 
comprising  all  the  loose,  superficial 
material  that  overlies  the  stratified 
rocks.  The  principal  alluvial  de- 
posits of  this  county  are  the  bottom 
lands  bordering  on  the  Illinois  river, 
which  form  a  belt  on  the  eastern 
bank  of  that  stream,  with  an  average 
width  of  about  one  and  a  half  to  two 
miles.  The  soil  on  this  bottom  land 
is  a  deep  sandy  loam,  formed  mainly 
by  the  wash  from  the  high  lands  of 
the  adjacent  bluffs,  and  the  sediment 
deposited  by  the  river,  which  sub- 
merges the  lower  portion  of  it  during 
its  annual  overflows.  It  is  exceed- 
ingly fertile,  producing  annually  large 
crops  of  corn,  wheat,  oats,  barley  and 
potatoes,  which  are  often  grown  year 
afler  year  on  the  same  ground,  with- 
out manure,  and  with  no  perceptible 
diminution  in  the  value  of  the  crops. 
The  surface  of  these  lands  is  gradu- 
ally being  elevated  from  year  to  year 
by  the  causes  already  alluded  to ;  the 
swampy  portions  are  filling  up,  and 
the  arable  area  is  thus  constantly 
increasing. 

When  the  country  was  first  set- 
tled, these  bottoms  produced  annual 
crops  of  most  luxuriant  grasses, 
growing  oftentimes,  in  wet  portions, 
to  a  hight  of  six  or  eight  feet,  and 
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tlM  wuaal  dmj  of  ao  gnmi  an  Bmoont  of  r^cUble  matter  upon  the  surface 
prodimd  a  maUriow  atKwphere  that  vas  qwie  deleierions  to  the  health  of  the 
«arlj  Mtkre  hikw  then  UnJs.  But,  whea  the  mU  was  ooce  brokeo  and  the 
grwud  hroi^cht  ander  eoluTatioa  am  a  coaudenble  portion  of  the  surface  and 
Ibe  luuianl  ;n«vth  of  R^«utk«  oa  other  portioos  was  eoDaumed  bj  the  herds 
of  cuiW  that  w«i«  al!v.w«d  h>  gran  vpoo  i^  the  general  h«dth  of  the  settlers 
mprond  &<Mi  j««  to  jvm.  util  at  the  piesrat  tine  tb«se  bottom  laoda  are 
OMMdvrva  t>  W  ^ttite  »  kMlthr  as  these  B|«>a  th«  pnirio,  and  more  so  than 
the  twbmtl  bn-is  »f  tl»  »d>eenl  blofe. 

Tbe  riT«  NuJs,  both  «  tbe  Illinois  a»i  Vesiisifpi.  arerorered  with  a  heaTj 
depiwtl  «f  Ivvtt,  wriaji;  Tram  tweatr  to  sixty  feet  ia  ibickness  It  presents  iu 
imat  chanirteristiv-  fetuorM  ia  tbis  coutr.  and  b  cwnpoeed  of  baff  colored 
Mvh  aw^aad  Hat:».  MMetiMes  ponLiirT  stniili.^  ami  ssaallj  filled  with  Bhells 
i»f  lb*  «vMHM*  ft«eb.wMrr  a»d  la»l  nriMHs.  It  do«s  not  appear  to  extend 
twrj  &r  Wk*  (T^M>  th»  riwr:  a»d  iu  .)^p«t(i.w  b  rtetricted  to  ibe  slope  between 
lb#  !p«»«»l  Wx»i  rfth#p**irwK¥t««a*ltb«NafebocderiBg  ibe  rirerboUoma, 
»hi:*  it  apfM»  ttf  ihb  Ml  «piiN^  m  wt  recihle  fro*  the  riTcr  bluK  toward 
liktht^bw  fwctMa»^<irtbe»i;soMl  amMtt.  It  b  abo  fosadfilUDgsomeof  the 
x»ll'.-j»  v<"  lb*  MwIW  MMWMi.  ft*  w<n>nl  MtbM  b«cfc  fiva  the  rirer  blufe, 
•h^«tiif$  ihtM  tb«w  nltvirs  w«n  «xn«at«J  bv  ««ber  a^Mcies  than  the  streams 
wktcb  ■>^«n»t«lbMa.a»l«lap«n.>la»CwrivV  to  the  exBlenee  of  onr  present 
wi>t«f-v»<arM»  Ai  Ttlvv^  K.  PBin«'  pJatv.  on  the  highlands,  between  Otter 
a»J[  t.\v«i  >frw«k^  bMT«  Wfc  •ff  I4MA  aad  Modified  Drift  are  found  filling  the 
WmmI  ta>^'>f  v«  ^Mti-.9^  l»  ibMW  MthmMv  ui  ako  MTeria^  the  slopes  of  the  hills 
«^  ikt*!  lhya»A«fiN»^)Mi»aiwb«l  nrV'tirseM.  Tbee«  deposits  are  from  sixty 
V  »  b>u>lty>l  liW(  in  ik^-iwMs:  awl  tb«  3lodii«d  IMfl  cooiaioa  bands  of  sand- 
Ms-iM  ftik4  v\>«^A.<MMn**.  TW  sawfa  ai»  soMewbat  aiicanoms ;  and  the  particles 
.^  mN<k  baiv  *xviH4  «xf«>,tat»ws  tbal  tb«a»  be^  wovld  afiird  TmluablA  deposits 
irt'iWf>rK«Mi»iM«a^  F>Kaitim  MJant*  dwcription  of  the  Loeesfontution, 
lb«  (wmW  i»  iy^*««<l  l>^  a  |t*<riv><u  (bapMr*  on  tb»  $M«nl  ^ogy  of  the  Sute. 

tW  *V*ft  JvfvUMW  ttf  »b»  «o<ulU  >1o  no!  pf<M«ni  uj  peeidtar  Jealnree,  so 
ftkt  a>  ««  WW*  aU*  W  •liHWNC.  O**  of  lb«  »i»t  Mis&ctoij  natnral  seo- 
|(v-M»  irWr<r4>l  »  lb*  «NUt<i.  v»  fe«Kl  on  t^ler  cr«c^  on  the  lands  of  Mr. 
Mt'  Vt>.k>l»«  «b*n  tb*  b*<Jb  bsNt  b«w«  ml  ibron^  bj  the  waters  of  the  creek, 
t'ti^  *\^««t»  al  tb»  kvality  v^h^W  about  twenty  1^  of  yellowish-brown 
«4^\  M  iW  ivfi.  WVw  whtv-b  w«*  M<M  fVoaa  twenty  to  thirty  feet  of  sand  and 
|t«<4\  A  *  >t^  K'ii^>Wn;  anJ  tbb  was  uideriaid  by  about  Gfteen  feet  of  blue  plaetio 
^\v,  V'VivMJtv^  M^^w  th*  bed  of  tbe  creek.  Boulders  of  granite,  aienlte, 
yi^iMt  Ms<My^  ^MH».|\s>t  *kI  porphyry,  an  of^o  met  with  in  the  beds  o£  the 
Wi'.W  •»\v»*wk  M>sl  bat*  Km*  washed  out  of  the  gravel  bed,  which  forma  the 
mutvtKi  \li\w\\>«  v\f  (W*  drift  in  tbis  Ticinity.    This  gravel  bed  furnishea  the 
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main  supply  of  water  for  the  wells  Id  this  county ;  and  the  upper  clay  bed 
affords  an  inexhaustible  supply  of  clay  suitable  for  the  manufacture  of  brick. 
About  two  miles  south-east  of  Fieldon,  on  a  small  branch  of  Otter  creek,  a 
pottery  has  been  established,  and  is  supplied  with  clays  from  the  Brifl,  by 
using  a  mixture  of  the  blue  plastic  clay  with  the  brown  clay  above.  It  makes 
a  rather  coarse  and  inferior  quality  of  ware,  by  no  means  equal  to  that  made 
from  the  argillaceous  shales  of  the  lower  Coal  Measures.  But  it  seems  quite 
probable  that,  by  thoroughly  washing  the  blue  clay  before  mixing,  it  may  be 
made  to  answer  a  yaluable  purpose  for  the  manufacture  of  the  coarser  varieties 
of  ware,  such  as  drain-tile  and  the  earthen  cylinders  used  in  sewers ;  and,  as 
the  supply  of  these  clays,  from  the  thickness  of  the  beds,  may  be  considered 
as  unlimited,  the  question  of  its  adaptability  to  such  purposes  should  be 
thoroughly  tested.  Fragments  of  wood,  and  even  trees  of  considerable  size, 
are  often  met  with  in  sinking  wells  or  in  making  other  excavations  in  the 
plastic  clay. 

Coal    Measures . 

The  rocks  in  this  county  that  may  properly  be  referred  to  the  Coal  Meamres^ 
include  a  thickness  of  about  one  hundred  and  fifty  to  two  hundred  feet,  em- 
bracing three  or  more  seams  of  workable  thickness.  These  coal-beds  underlie 
the  eastern  portion  of  the  county,  and  outcrop  on  the  Piasa  at  all  points  north 
and  east  of  the  Jerseyville  and  Alton  road,  as  well  as  on  the  southern  affluents 
of  the  Macoupin.  On  the  extreme  western  confines  of  the  coal  region,  the 
measures  are  thin,  and  are  sometimes  composed  entirely  of  sandstones  and 
shales,  with  no  coal  of  any  value ;  but  as  we  proceed  eastwardly,  toward  the 
center  of  the  coal-field,  the  measures  increase  in  thickness,  and  the  seams  of 
coal  become  more  numerous.  The  following  section,  compiled  from  the  various 
local  sections  we  were  able  to  see,  may  be  taken  as  the  approximate  thickness  of 
the  measures  in  this  county  : 

Gray  shale,  partiallj  exposed  west  of  Brighton 10  feet. 

Compact  brownish-gray  Fund'ma  limestone •  6  ** 

Brown  calcareous  shale 8  *•*• 

Green  jand  blae  argillaceoos  shales 8  to  10  *' 

Coal,  No.  6 2}  to  8  *  • 

Shaly  clay 1^  »« 

Calcareous  shale,  with  bands  of  limestone  and  septaria 6  * ' 

Clayshale 8  to  10  ** 

Limestone  and  bituminous  shale 8  * ' 

Coal,  "  flowlett  seam,"  No.  6 8  to  4  ** 

Shalyfire-clay 1  to  2  ** 

Nodular  argillaceous  limestone 4  *  * 

Gray  shales 80  * ' 

Bituminous  shale,  sometimes  overlaid  with  limestone,  probably  representing  the 

horizon  of  coal  No.  8 8  to  4  ' ' 

Sandstone  and  fihale • 40  to  50  ** 
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Coal,  No.  1  ? 2  to    8  feet. 

Clay  shale 2     ** 

Nodular,  dark-blue,  compact  limestone,  in  local  outcrops 8to    6    *' 

Shale  and  sandstone 10  to  20    ** 

The  upper  beds  in  tbis  section,  including  the  two  upper  coal-seams,  were 
only  seen  exposed  together  at  one  locality  in  the  vicinity  of  Brighton,  in  the 
south-east  corner  of  the  county,  on  the  head-waters  of  the  Piasa,  and  about 
one  mile  west  of  the  town.  The  upper  limestone  in  the  section  above  is 
a  gray,  compact  stone,  weathering  to  a  rusty-brown  color,  and  sometimes 
occurs  in  massive  strata,  from  two  feet  to  two  and  a  half  in  thickness,  with  its 
surface  thickly  covered  with  Fustdina,  It  also  contains  plates  and  spines  of 
Bchino-cidarts,  Athyris  mbtUita  and  Spirifer  Uneatus.  From  the  calcareous 
shale  below  the  limestone,  we  obtained  very  large  joints  of  crinoidea,  Productus 
semereticidatus,  P.  longispinus^  Spirifer  lineattUy  S.  KentuckennSy  Retzia  punc- 
ttUi/eray  Chonetes  mesoloba,  C,  grantdi/era,  an  undertermined  Plati/ceraSy  etc. 

The  upper  seam  at  this  locality,  which  we  refer  without  hesitation  to  the 
horizon  of  coal  No.  6,  of  the  general  section,  has  been  opened  here  by  drifling 
into  the  hillside  along  the  line  of  outcrop,  and  has  also  been  passed  through 
in  the  shafts  which  have  been  sunk  in  this  vicinity  down  to  the  lower  or  No. 
5  coal.  It  is  somewhat  thinner  here  than  the  lower  seam,  and  has  a  roof  of 
day  shale  that  requires  thorough  cribbing  to  enable  the  miners  to  work  the 
coal  with  safety;  and  for  these  reasons  they  prefer  to  work  the  lower  seam, 
which  has  a  better  roof,  and  is  also  somewhat  thicker  than  the  one  above  it. 
These  coals  are  separated  here  by  from  twenty  to  thirty  feet  of  shaly  strata, 
and  are  both  underlaid  by  a  calcareous  clay  shale,  passing  into  hard  argilla- 
ceous limestones,  which  are  generally  conci^etionary,  and  sometimes  appear  as 
nodules  of  limestone  embedded  in  the  shale. 

The  lower  seam  is  overlaid  by  a  brown  argillaceous  limestone,  which  some- 
times comes  immediately  above  the  coal,  or  is  separated  from  it  by  a  thin  bed 
of  bituminous  shale.  At  the  openings  near  Brighton,  the  seam  ranges  from 
three  feet  to  three  feet  nine  inches  in  thickness,  and  affords  a  coal  of  fair 
quality,  but  containing  more  sulphuret  of  iron  than  the  ooal  from  the  upper 
seam,  which  is  here  considered  the  best  smiths'  coal. 

At  Samuel  Austin's  place,  on  the  south-east  quarter  of  section  10,  town- 
ship 7,  range  10,  this  seam  has  also  been  opened;  and  the  ooal  from  this  mine 
is  said  to  be  the  best  yet  found  in  the  county.  It  ranges  from  three  and  a 
half  to  four  feet  in  thickness,  with  a  good  slate  and  limestone  roof,  and  is  said 
to  afford  a  good  coking  ooal. 

At  Andrew  Williamson's  place,  on  section  16,  in  the  same  township,  the 
ooal  has  about  the  same  average  thickness ;  and  the  exposure  here  afforded  the 
following  section  from  the  creek  to  the  coal : 

Limestone,  compact  and  brownish-gray 4  feet. 

Ooal,No.  6 8ito    4    *• 

Bhalyfiro  clay 4    to    6    ** 
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Gray  nodular  limestone 4  feet. 

Shale,  partially  exposed 26    * ' 

Bituminous  shale,  (coal  No.  8  ?) 2  to    4    *  * 

Shale,  partly  exposed  down  to  the  creek  level 22    *  * 

This  seam  has  also  been  opened  on  the  soath-west  quarter  of  section  10, 
township  7,  range  10,  where  it  is  about  five  feet  thick,  and  was  worked  by 
Mr.  Lanqlet,  in  1854,  at  the  time  of  our  first  visit  to  this  county.  The 
coal  afforded  by  this  seam  varies  considerably  at  the  different  mines  where  it 
has  been  worked.  At  some  localities,  it  contains  considerable  sulphuret  of 
iron,  and  can  not  be  used  for  blacksmithing;  at  others,  it  is  quite  free  from  it, 
and  becomes  a  good  smiths'  coal.  It  everywhere  contains  carbonate  of  lime, 
in  thin  white  plates,  traversing  the  cleavage  joints  of  the  coal;  and  at  some 
localities  the  sulphate  of  lime,  or  selenite,  in  thin  crystalizations,  is  found  in  it ; 
but  these  calcareous  minerals  do  not  affect  the  quality  of  the  coal  injuriously, 
like  the  combinations  of  sulphur  and  iron. 

This  seam,  from  the  localities  above  cited,  affords  nearly  all  the  coal  at  present 
mined  in  this  county.  It  will  probably  be  found  to  underlie  the  greater  part  of 
townships  7  and  8,  in  range  10.  The  strata  appear  to  lie  very  nearly  horizontal; 
though  at  the  Langley  mine  the  coal  dipped  to  the  north-east  sufficiently  to  drain 
the  mine  through  the  adit  which  enters  the  hill  in  a  south-westerly  direction. 
This  is  probably  the  general  direction  of  the  dip  in  this  vicinity. 

The  lower  seam,  which  is  exposed  on  the  Piasa,  east  of  Delhi,  has  been 
opened  at  various  localities  along  the  bluffs  of  the  creek,  within  a  distance  of 
two  miles  from  the  town.  The  coal  varies  in  thickness  from  two  to  three  feet, 
and  is  overlaid  by  a  few  inches  of  bituminous  shale,  which  passes  upward  into 
a  brown  or  chocolate-colored  clay  shale.  It  is  underlaid  by  fire-clay,  the 
thickness  of  which  was  not  determined,  and  about  ten  feet  of  sandy  shale 
and  sandstone,  which  rest  directly  upon  the  St.  Louis  limestone.  About  half 
a  mile  west  of  Langley's  mine,  a  dark  bluish-gray  concretionary  limestone  is 
seen  in  the  bed  of  the  creek,  from  three  to  four  feet  in  thickness,  which  is 
overlaid  by  ten  or  twelve  feet  of  gray  shale.  This  limestone  closely  resem- 
bles that  usually  underlying  the  Exeter  coal-seam  in  Greene  and  Scott  coun- 
ties; but,  if  it  is  the  same,  the  coal  is  wanting  here.  We  also  saw  a  similar 
limestone  a  half  mile  north  of  Delhi,  in  a  small  ravine  on  the  west  side  of 
the  Jerseyville  road;  but  no  coal-seam  appeared  to  be  associated  with  it  here. 
If  this  is  the  limestone  usually  associated  with  the  No.  1  or  Exeter  coal,  then 
the  seam  which  has  been  opened  on  the  Piasa,  near  Delhi,  and  underlies  this 
limestone,  would  be  the  Conglomerate  coal,  and  the  equivalent  of  a  thin  coal 
found  below  Moore's  coal,  on  the  Little  Sandy,  in  Scott  county,  in  a  similar  posi- 
tion, for  a  description  of  which,  see  the  report  on  that  county  in  a  following 
chapter.  The  coal  which  this  seam  affords  is  much  inferior  in  quality  to  that 
obtained  from  the  higher  seams,  and  consequently  it  is  not  much  worked  at 
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>^,^^x*^-*  »»i  v>5».  lsN»»  >,,M««Ww  tkM  «n«u«a  lik*  thin  o«Ui«ra  of  the 
V^^v*  it«v*^    IV  tV  .v«th^wrt  ;A<f*  v>f  B«MtT'9  Monnd,  in  »  KtUe  ran 
*V*>^  **iN;>^  Jw*  i>w«  vw^  w»  «^»^  .  ,4„;^  ^  ^jj^  anndstone  or 
^  .^^  U>*Mv*^  *Vv*t  y*Hfev4  in  thW4n*».  wnt»ini*r  JPwsw  wn^  AtA^ 
'  V"i!r;*t*  *•  n«4«.-,mi*.a  A*.n  :iU  .  JHUnlJU ,  »d  bdow  thia  atm^a 
n<^n  •^ '^•^»*  >*W^  -^^l*"**  w»^^  mn.  which  w«  npon  the  St  Louia 
h^w^v»*»s     AMVvj^V  ,n.m«.  ah.^,  o^  .a„  sonlh-w«t  of  Jeraejyille 
♦h*  S».  ts^««  WKm»*  i,  ororlnid  hj  «.iUr  b«K  eonaiating  of  about  four' 
(M  va  »^^w»^  ^»«v<»ttv.*,  wndstone,  »d  ahont  two  foet  of  light-gray  calc 
V^vH.  «H*h«.vH^  m,v  MwA  liU  that  at  B^attj'a  Mound,  except  that  it  con- 
^jH^,J  «s.  «W»k  .vv  ^r  M  w  v.h«rt^.  at  thia  locdity.  and  w«i  associated  with 
.,vm»»  ♦hiH  WU  v^»  vvK^^rt.    NvHjnM  of  a  tne  iron  ore  were  found  here  in  the 
•^Ab  |»»*(M*«H»  »vr  (K«  h^^wn  MwdslMM.  underlying  the  light-gray  rock.    The 
IWh^vlv^M****!  v'h»«-*v»»^  vxt^  lh«««  beds,  and  their  stratigraphioal  poaition,  would 
W\^^  ♦»>  »>»>»>«><•♦»  ♦>>*  *Hu«v«lH»ku»  that  thej  are  the  attenuated  rcpresentatiTes  of 
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the  beds  above  named,  eyeQ  in  the  entire  absence  of  characteristic  fossils. 
In  Randolph  county,  this  group  has  an  aggregate  thickness  of  more  than  six 
hundred  feet ;  but  it  thins  out  rapidly  toward  the  north,  and,  in  the  h\vL&  at 
Alton,  we  recognize  it  with  an  aggregate  thickness  of  only' about  fifteen  feet. 
In  Jersey  county,  the  beds  representing  this  group  are  only  from  six  to  seven 
feet  thick;  and  north  of  this  county,  they  have  not  yet  been  recognized  at  all : 
if  they  were  deposited  at  points  further  north,  the  strata  have  been  worn 
away  by  the  denuding  forces  which  seem  to  have  been  in  active  operation  at 
the  commencement  of  or  anterior  to  the  coal-bearing  period. 

St'  Louis  Limestone. — This  formation  appears  to  be  considerably  thinner  in 
this  county  than  in  Madison,  and  also  changes  somewhat  in  its  lithological 
characters,  on  the  north  side  of  the  Piasa.  No  single  section  was  seen  in  this 
county  that  exhibited  a  greater  thickness  than  about  seventy-five  feet  of  this 
limestone ;  and  its  maximum  thickness  in  the  county  probably  does  not  exceed 
one  hundred  and  twenty  feet.  About  one  mile  above  the  Piasa,  the  upper 
portion  of  the  river  bluff  consists  of  about  seventy -five  feet  of  strata  that  may 
be  referred  to  this  formation,  consisting  of  buff  and  brown  magnesian  lime- 
stones. The  upper  half  of  the  bed  is  here  a  thin-bedded,  buff-colored  lime- 
stone, that  becomes  shaly  on  exposure  to  the  atmosphere ;  while  the  beds  below 
are  tolerably  massive,  affording  layers  from  one  to  two  feet  in  thickness.  These 
lower  beds  contain  Spiri/er  lateralis^  S.  Keohik,  Orthis  dubia  and  a  Syringopora 
of  undetermined  species.  Below  these  massive  beds,  we  find  about  six  feet  of 
earthy,  ash-colored,  hydraulic  limestone,  the  same,  probably,  that  is  quarried  at 
the  cement  mill  on  the  Piasa.  Under  the  hydraulic  limestone,  there  is  a  covered 
slope  of  sixty  feet  in  which  the  strata  are  not  exposed;  and  below  this  slope  there 
is  an  exposure  of  one  hundred  and  twenty  feet  of  Keokuk  limestone,  extending 
to  the  river  level.  The  beds  forming  the  upper  portion  of  the  bluff  at  this  point 
present  the  same  general  characters  observed  a  short  distance  west  of  Delhi, 
where  this  limestone  is  immediately  overlaid  by  the  Coal  Measures ;  and  the 
heavy  beds  of  evenly-stratified  and  concretionary  gray  limestone,  which  form 
the  upper  division  of  this  formation  at  Alton  and  St.  Louis,  are  scarcely  repre- 
sented at  all  in  this  county. 

At  the  hydraulic  mill  owned  by  the  heirs  of  the  late  Robt.  G.  Smith,  Esq., 
on  the  north  side  of  the  Piasa,  the  hydraulic  limestone  is  eight  feet  in  thick- 
ness, and  is  underlaid  by  about  thirty  feet  of  shaly  magnesian  limestone,  extend- 
ing down  to  the  level  of  the  creek.  Overlying  the  hydraulic  limestone  at  this 
locality,  are  beds  of  brown  magnesian  limestone,  similar  in  character  to  that 
just  described  as  overlying  the  hydraulic  limestone  in  the  section  at  the  river 
bluff,  and  containing  the  same  fossils^  with  some  additional  species,  such  as 
RhynchoneUa  suhcunecUa  and  Palseacis  cuneatum. 

On  the  Piasa,  two  miles  south-west  of  Delhi,  a  series  of  brown  and  gray 
limestones  are  exposed  in  alternating  beds,  which  attain  a  thickness  altogether 
of  about  forty  feet.    Some  of  the  brown  beds  are  quite  soft,  and  weather  to  a 
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browQ  calcareous  sbale.  The  gray  beds  are  compact  and  massive,  and  afford 
a  good  building  stone.  The  abutments  for  the  railroad  bridge  on  the  Piasa 
are  built  from  the  gray  beds  which  outcrop  in  this  vicinity.  The  strata  at 
this  locality  afford  the  same  fossils  already  named  as  characteristic  of  these 
limestones  at  other  localities  in  this  county ;  and  I  also  saw  in  the  cabinet  of 
Dr.  Farley,  of  Jerseyville,  a  specimen  of  Mehnites  mxdtiporc^  which  he 
informed  me  was  obtained  at  the  quarries  two  miles  west  of  Delhi,  associated 
with  RynchoneUa  perrostratay  and  the  species  above  named. 

Cooper's  quarries,  on  a  branch  of  Otter  creek,  about  three  miles  south-west 
of  Jerseyville,  are  in  this  formation ;  and  the  rock  at  this  locality  presents  the 
same  general  characters  as  at  the  other  localities  already  mentioned. 

This  group  thins  out  toward  the  north ;  and,  although  no  satisfactory  expo- 
sure of  the  bed  was  seen  north-west  of  Jerseyville,  we  will  hazard  the  opinion 
that  it  no  where  exceeds  a  thickness  of  forty  or  fifty  feet  in  the  northern  part 
of  this  county. 

About  five  miles  above  Mason's  landing,  the  St.  Louis  limestone  is  found, 
forming  a  part  of  the  river  bluff,  where  it  has  been  thrown  down  by  the  dis- 
location of  the  strata  at  the  point  where  the  Cap  au  Gres  axis  crosses  the  river. 
The  beds  exposed  here  present  the  same  lithological  characters  as  at  Alton,  and 
the  rock  is  quarried  and  burned  for  lime.  The  beds  here  dip  nearly  south,  at 
an  angle  of  about  twenty-five  degrees.  There  are  from  forty  to  fifty  feet  in 
thickness  of  these  gray  limestones  exposed  here ;  but  the  strong  dip  soon  carries 
them  below  the  surface,  and  the  extent  of  the  outcrop  is  quite  limited. 

Keokuk  Limestone, — ^This  formation,  which  underlies  the  St.  Louis  lime- 
stone, has  a  maximum  thickness  in  this  county  of  about  one  hundred  and 
fifty  feet.  In  the  bluffs  of  the  Mississippi,  between  Jersey  Landing  and  the 
Piasa,  it  is  well  exposed,  and  forms  the  upper  part  of  the  bluff,  a  half  mile 
below  the  first  named  point ;  but  a  gentle  dip  down  the  river,  or  in  an  easterly 
direction,  soon  brings  it  down  to  the  river  level ;  and,  about  a  mile  and  a  half 
above  the  mouth  of  the  Piasa,  it  forms  only  the  lower  portion  of  the  bluff, 
while  the  upper  part  is  formed  by  the  St.  Louis  limestone,  as  described  in  a 
foregoing  section.  The  upper  part  of  the  formation  is  hidden  at  thb  locality 
by  a  covered  slope  about  sixty  feet  in  thickness ;  but,  on  the  branches  of  Otter 
oreek,  it  is  found  to  consist  of  blue  and  buff-colored  calcareo-argillaoeous  shales, 
such  as  usually  characterise  that  portion  of  the  formation  known  as  the  geode 
bed;  and  it  is  here,  as  elsewhere,  filled  with  silioious  geodes,  containing  crystals 
of  oalcito,  quarts  and  the  common  botryoidal  forms  of  chalcedony. 

The  lower  part  of  this  group,  comprising  about  two-thirds  of  its  aggregate 
ihlokneM,  may  be  described  as  a  thin-bedded,  cherty,  bluish-gray  crinoidal 
Ilti}c<Mtono,  with  partings  of  blue  or  yellow  marly  clay  between  the  beds.  It  is 
wot  I  (?xpoiietl  on  tho  forks  of  Otter  creek,  between  Grafton  and  Jerseyville; 
HImI  Kot^tlonii  of  iho  strata  (Vom  twenty  to  forty  feet  thick  may  be  frequently 
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seen  along  the  bluffs  of  ihese  streams.  It  is  generally  tliin-bedded,  seldom 
affording  strata  more  than  a  foot  in  thickness ;  and  these  are  usnallj  separated 
by  thin  seams  of  marly  clay.  On  the  surface  of  the  limestone  layers,  when 
the  clay  has  been  removed  by  weathering,  the  characteristic  fossils  of  this 
formation  may  be  obtained  in  a  fine  state  of  preserration.  Very  fine  speci- 
mens of  Archimedes  of  an  undetermined  species  have  been  found  here ;  also 
Oligopanu  Danm^  Agaricocrinus  Americanus^  A,  Wortheni^  A,  WhiifieUdi^  Acti- 
nocrinus  NashmUm^  A,  Hissusipptensts,  Productus  punciatuSj  P.  iemireticulattUj 
Aihyris  incrcusata  and  ZaphrerUis  DcUii,  which  are  the  most  common  fossils 
afforded  by  these  limestones  on  Otter  creek.  North-west  of  Jerseyville,  where 
this  limestone  undoubtedly  forms  the  fundamental  rock  on  which  the  Quater- 
nary deposits  rest,  no  considerable  exposures  of  it  were  found,  for  the  reason 
that  there  are  no  streams  on  the  south  side  of  the  Macoupin,  and  west  of 
Phill's  creek,  of  sufficient  size  to  cut  through  the  superficial  deposits  and 
expose  the  rocks  below. 

Burlington  Limestone. — This  important  subdivision  of  the  Lower  Carbonife- 
rous limestone  series  is  well  developed  in  this  county,  with  an  aggregate  thickness 
of  about  two  hundred  feet,  and  underlies  a  belt  of  country  several  miles  in  width 
along  the  river  bluffs,  throughout  nearly  the  whole  extent  of  the  county  from 
north-west  to  south-east,  until  it  finally  passes  below  the  river  level  a  short  dis- 
tance below  Jersey  Landing.  Lnmediately  below  Jersey  Landing,  the  bluff  is 
composed  entirely  of  this  limestone,  and  is  one  hundred  and  ninety  feet  in  hight 
above  the  river.  It  consists  of  alternate  layers  of  light-gray  and  brown  lime- 
stone, with  a  considerable  amount  of  cherty  material  disseminated  through  it  in 
seams  and  nodules.  About  midway  of  the  mass,  at  this  locality,  there  is  a  bed 
of  yellow,  partly  decomposed  chert,  from  fifteen  to  twenty  feet  in  thickness ;  and 
above  this  the  limestone  becomes  more  thin-bedded  and  cherty  than  it  is  below. 
The  lower  part  of  the  formation  is  a  regularly-bedded  light-gray  limestone,  the 
strata  ranging  from  six  inches  to  two  feet  in  thickness,  and  appearing  to  be  com- 
posed almost  entirely  of  the  plates  and  joints  of  crinoids,  forming  what  is 
termed  a  crinoidal  or  encrinitcU  limestTne.  The  remains  of  crinoids  in  a  good 
state  of  preservation,  however,  are  extremely  rare  in  this  formation  at  every 
locality  we  were  enabled  to  examine  in  Jersey  county;  and  in  this  respect  it 
presents  a  marked  contrast  to  the  outcrops  of  this  limestone  at  more  northern 
localities.  The  principal  fossils  which  it  affords  in  Jersey  county  are  JSuomph' 
ahu  latus^  Productus  semireticulatus,  Spiri/er  plenus,  S.  Grimesi,  S,  striatus^ 
Orthis  Micheliniy  Athyris  lam^eUosa,  and  Chonetes  JUinoisensis. 

The  limestone  bluffs  in  the  vicinity  of  Jersey  Landing  are  exceedingly  bold 
and  picturesque.  They  are  capped  by  heavy  beds  of  Loess,  which  makes  the 
entire  elevation  from  two  hundred  and  twenty-five  to  two  hundred  and  fifty  feet 
in  hight,  with  a  precipitous  limestone  cliff  from  one  hundred  and  fifty  to  two 
hundred  feet  high.  At  the  time  of  our  last  visit  to  this  locality  (in  May,  1864), 
a  pair  of  eagles,  guided  by  that  instinct  that  leads  them  to  select  the  most  inao- 
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oessibie  location  for  tbeir  breeding  places,  had  built  their  oest  upon  a  projecting 
shelf  of  limestone,  about  thirty  feet  below  the  summit  of  the  perpendicular  lime- 
stone cliff,  about  half  a  mile  above  the  village.  Below  them  was  a  mural  wall 
of  limestone  nearly  one  hundred  and  fifly  feet  high,  and  from  above  they  could 
only  be  reached  by  a  rope  let  down — a  feat  which  but  few  would  be  bold 
enough  to  undertake.  While  we  were  prosecuting  our  examinations  at  the  foot 
of  the  bluff,  the  male  bird  sat  perched  upon  a  tree  at  the  summit  of  the  cliff, 
keeping  a  vigilant  watch  while  his  mate  occupied  the  nest  below.  The  accom- 
panying view,  (plate  F),  is  given  to  illustrate  the  scenery  produced  by  this  lime- 
stone, where  it  forms  the  blu£fs  of  the  Mississippi.  It  is  a  view  of  the  promi- 
nent bluff,  known  as  Mount  Vernon,  just  below  Jersey  landing,  where  the 
perpendicular  cli£f,  nearly  two  hundred  feet  high,  is  composed  almost  entirely 
of  Burlington  limestone. 

The  view  from  the  summit  of  these  blu£fs  is  very  fine,  and  will  well  repay  the  labor 
of  climbing  to  the  top.  To  the  south,  the  turbid  Missouri,  and  the  rich  fertile 
valley  which  separates  the  two  great  rivers  at  this  point,  can  be  seen  for  many 
miles  in  extent  from  east  to  west;  while  the  broad  reaches  of  the  Mississippi, 
which  here  runs  nearly  due  east,  form  a  magnificent  foreground  to  the  picture. 

From  Otter  creek  to  the  Macoupin,  the  bluf&  are  formed  mainly  of  this  lime- 
stone, with  an  occasional  outcrop  of  the  Kinderhook  group  at  the  base ;  and  in 
the  vicinity  of  Fieldon  it  outcrops  on  all  the  smaller  streams. 

At  Thsodorb  Lance's  lime-kiln,  on  Borer  creek,  this  limestone  forms  per- 
pendicular bluffs  from  forty  to  fifly  feet  in  hight.  The  rock  here  presents  its 
usual  characters  of  a  light-gray  crinoidal  limestone,  with  cherty  seams  and 
nodules,  and  is  quarried  for  lime-burning.  A  bed  of  chert  four  or  five  feet  in 
thickness  forms  the  top  of  the  exposure  at  this  point.  The  quarries  at  this 
locality  afford  the  same  fossib  already  mentioned  as  occurring  near  Jersey 
landing.  Near  the  mouth  of  Sugar  creek,  a  hundred  feet  or  more  in  thickness 
of  this  limestone  may  be  seen  at  a  single  exposure. 

At  the  farm  of  Mr.  James  Reddish,  on  the  south-west  quarter  of  section  4, 
township  8,  range  13,  this  limestone,  with  the  upper  part  of  the  Kinderhook 
group,  forms  a  nearly  perpendicular  bluff  more  than  a  hundred  feet  high.  The 
rock  forming  the  upper  part  of  this  exposure  is  a  massive  gray  limestone,  with 
a  few  seams  of  chert.  Strophomena  analoga^  Spirt/er  Grimed  and  Euomphalw 
lotus  were  obtained  here.  This  rock  is  frequently  intersected  by  fissures,  which 
sometimes  lead  into  caverns  of  considerable  extent,  and  also  afford  an  outlet  to 
subterranean  streams  of  water,  which  gush  from  the  base  of  these  blufis  in 
perennial  springs. 

In  the  vicinity  of  Mason's  Landing,  this  limestone  forms  the  upper  bench  in 
the  high  blufb  back  of  that  point ;  and  the  beds  of  the  small  streams  are  filled 
with  fragments  of  chert,  derived  from  this  formation  by  the  decomposition  of 
the  calcareous  portions  of  the  mass.    These  cherty  masses  often  afford  delicate 
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and  beautiful  casts  of  the  crinoids  and  other  characteristic  fossib  of  this  for- 
mation. 

Kinderhook  Group, — This  group  forms  the  base  of  the  Lower  Carboniferous 
limestone  series  in  this  portion  of  the  State,  and  rests  directly  upon  the  Deyo- 
nian  shales.  In  thiis  county,  it  consists  of  thin-bedded,  ash-colored,  impure 
earthy  limestone,  with  some  massive  layers  of  dolomitic  limestone  in  regular  beds. 
The  shaly  portions  contain  nodules  of  calcite,  resembIing,geodes,  which  are  coated' 
with  a  very  thin  outer  crust  of  chalcedony.  About  four  miles  below  Grafton,  this 
group  measures  about  a  hundred  feet  in  thickness.  The  lower  part  consists  of 
thin  beds  of  impure  cherty  limestone,  of  a  brownish -gray  color,  which  contain  the 
nodules  of  calcite  above  mentioned;  and  this  is  overlaid  by  a  regularly-bedded 
brown  dolomitic  rock,  from  fifteen  to  twenty  feet  in  thickness;  and  this  is  again 
overlaid  by  ash-colored  cherty  beds,  which  pass  upward  into  the  overlying  Bur- 
lington limestone,  with  no  well-defined  line  of  demarcation  between  them.  The 
arenaceous  beds,  so  characteristic  of  this  group  at  the  typical  locality,  as  well  as  at 
other  more  northerly  points,  are  here  replaced  by  calcareous  strata.  A  few  fossils 
were  obtained  from  this  group  in  the  vicinity  of  Grafton,  among  which  were  Spiri- 
fer  Vemonense,  Athyris  Prouti,  Strophomena  analoga,  Producttis  semirettculcUuSf 
and  several  species  not  yet  determined.  The  outcrop  of  this  formation  is  confined 
to  the  vicinity  of  the  river  blufis;  and  fix)m  Otter  creek  to  the  Macoupin  there  is 
a  continuous  exposure  of  this  group  at  the  base  of  the  bluffii,  wherever  the  beds 
are  not  covered  by  a  talus  from  the  overlying  limestone. 

Black  Slate. — The  slates  and  shales  that  form  the  upper  division  of  the  De- 
vonian system  in  the  west,  to  which  the  above  name  is  usually  applied,  have  not 
been  largely  developed  in  this  portion  of  the  State;  but  the  formation  is  repre- 
sented in  this  county  by  from  twenty  to  thirty  feet  of  green  shale,  including,  at 
some  localities,  a  bed  of  black,  bituminous  shale  or  slate,  from  which  fact  it  is  often 
supposed  to  contain  coal;  and  much  labor  has  been  expended  in  the  search  for  it  at 
several  points  in  the  county.  These  explorations  have  frequently  been  undertaken 
by  the  advice  of  those  professedly  acquainted  with  coal  mining,  who,  having  learned, 
in  the  prosecution  of  their  labors  as  coal  miners,  that  black  slates  are  usually  associa- 
ted with  the  coal  seams,  are  nevertheless  qu  ite  ignorant  of  another  and  equally  impor- 
tant fact,  that  bituminous  slates  are  not  always  associated  with  bituminous  coal, 
and  sometimes  do  not  even  belong  to  the  Carboniferous  system,  as  is  the  case 
with  the  slate  now  under  consideration.  Hence,  these  slates  are  known  in  mining 
parlance  as  "  coal-blossom;"  and  miners  are  always  found  that  are  ready  to  recom- 
mend a  search  for  coal  wherever  beds  of  this  kind  appear,  utterly  regardless  of  the 
geological  horizon  to  which  they  belong.  This  has  resulted  in  the  useless  expendi- 
ture of  more  money,  in  nearly  every  county  where  these  shales  are  exposed,  than 
a  complete  scientific  survey  of  the  county  would  have  cost.  The  bituminous  slates 
and  shales  of  the  Devonian  and  Silurian  system  can  only  be  distinguished  from 
those  of  the  Goal  Measures  by  a  careful  examination  of  the  strata  associated  with 
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from  a  point  about  a  mile  below  Grafton  to  Otter  creek,  wbere  it  disappears 
with  a  nortb-easterly  dip  below  the  surface.  It  has  a  thickness  in  this  county 
of  about  one  hundred  and  twenty  feet,  and  is  a  buff-colored  dolomitic  limestone, 
in  regular  beds,  which  vary  in  thickness  from  four  inches  to  three  feet.  The 
quarries  in  the  vicinity  of  Grafton  present  a  perpendicular  face  of  this  rock,  about 
forty  feet  in  hight,  embracing  the  upper  part  of  the  formation.  The  rock  is 
even-textured,  cuts  easily  when  freshly  quarried,  but  hardens  on  exposure,  and 
is  remarkably  free  from  chert  or  other  silicious  material.  Mr.  Pratten's 
analysis  of  this  rock  gave  the  following  result : 

Carbonate  of  lime • 50. 16 

Carbonate  of  magnesia 42.20 

Peroxide  of  iron  and  alumina.. 2.10 

Insoluble  matter 5.15 

Loss 40—1 00 .  00 

It  is  undoubtedly  the  exact  equivalent  of  the  "  Joliet  limestone,"  and  in  its 
general  character  and  appearance  corresponds  very  neafly  with  the  buff-colored 
beds  at  that  locality.  The  color  of  the  rock  is  much  more  uniform  in  this  county 
than  at  Joliet;  and  it  does  not  present  those  alternations  of  buff  and  gray  which 
characterize  the  different  strata  at  more  northern  localities;  and,  as  a  reliable 
building  stone,  it  is  not  surpassed  by  anything  at  present  known  in  the  Mississippi 
valley.  Fossils  are  not  very  abundant  in  it;  but  the  quarries  at  Grafton  afford 
Cafymene  Bhimenhachii^  TAtuUes  Capctx,  and  Orthoceras  annukUum  f  The  out- 
crop of  this  formation  is  confined  to  the  bluffis  of  the  Illinois  and  the  Mississippi 
in  this  county,  no  where  appearing  at  the  surface  at  any  considerable  distance 
from  the  rivers.  Plate  E  is  a  view  of  Mason^s  Bluff,  at  the  mouth  of  the  Illinois 
river,  showing  an  outcrop  of  the  Niagara  limestone  at  the  base  of  the  hill,  with 
the  Lower  Carboniferous  limestones  above. 

Cincinnati  Group, — ^The  Lower  Silurian  system  is  only  represented  in  this 
county  by  the  shales  of  the  Cincinnati  group,  and  about  forty  feet  of  the  upper 
part  of  the  Trenton  limestone,  which  appear  at  only  a  single  locality,  about  five 
miles  above  Mason's  landing,  on  the  north-east  quarter  of  section  9,  township  6, 
range  13,  where  the  Cap  au  Gres  axis  crosses  the  Illinois  river.  Owing  to  the 
soft  argillaceous  character  of  the  shales  at  this  locality,  they  are  no  where  well 
exposed,  but  are  usually  covered  up  by  the  debris  along  the  base  of  the  bluffs, 
exhibiting  only  at  intervals  slight  exposures  of  a  light-gray,  shaly  clay,  some- 
what resembling  the  fire-clays  of  the  Coal  Measures.  Their  outcrop  extends 
from  the  point  above  named  to  within  about  a  mile  of  Coon  creek,  where  they 
dip  below  the  suriaee.  This  group  contains  some  plates  of  dark-brown  sandstone, 
and  nodules  of  iron  pyrites.  Its  thickness  we  were  not  able  to  determine  accu- 
rately by  measurement,  but  have  estimated  it  approximately  at  from  forty  to  fifty 
feet.  No  fossils  were  found  in  it  in  this  county;  and  no  indications  were  seen 
of  the  presence  of  the  bituminous  shales  and  slates  which  are  characteristic  of  it  at 
more  nortiieni  localities.  It  appeared  to  be  mainly  a  light,  bluish-gray  clay  shale , 
that  weathered  on  exposure  to  a  pure  clay,  apparently  suitable  for  a  potter's  clay^ 
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Trenion  Limestone, — This  formation  only  appears  above  the  surface  at  one 
point,  which  is  on  the  north-east  quarter  of  section  9,  township  6,  range  13, 
where  about  forty  feet  of  the  upper  part  of  it  is  exposed.  The  rock  is  thin- 
bedded,  compact,  and  of  a  light-gray  color,  splitting  easily  with  an  uneven 
cleavage.  The  rock  has  been  quarried  here,  at  Williams^  lime-kiln,  for  lime- 
burning,  for  which  it  is  tolerably  well  adapted,  though  by  no  means  equal  to 
the  St.  Louis  limestone,  which  is  quarried  for  the  same  purpose  on  the  other 
side  of  the  axis,  a  half  mile  below.  This  outcrop  of  Trenton  limestone  is  on 
the  northerly  side  of  the  axis,  and  the  rocks  dip  to  the  north-east;  but,  imme- 
diately below,  the  dip  is  reversed,  and  the  Niagara  limestone  and  the  whole 
series  of  Devonian  and  Lower  Carboniferous  limestones  are  thrown  down  in  a 
distance  of  half  a  mile.  The  two  lime-kilns,  situated  less  than  half  a  mile  apart, 
are  thus  supplied  by  two  distinct  limestone  formations,  which,  if  remaining  in 
their  normal  position,  would  be  separated  from  each  other  by  a  thickness  of  at 
least  eight  hundred  fee^  of  strata,  which  here,  by  sudden  dislocation  and  down- 
throw, are  brought  in  close  proximity  to  each  other.  This  axis  of  disturbance 
gives  origin  to  a  double  series  of  bluffs,  which  extend  from  this  point  nearly 
to  Mason's  Landing,  with  a  deep  valley  between,  with  the  strata  on  either  side 
dipping  in  opposite  directions.  All  the  Silurian  and  Devonian  strata  that  appear 
above  the  surface  in  this  county  have  been  elevated  by  the  disturbing  forces  that 
formed  the  axis  above  described ;  and  they  soon  pass  below  the  surface,  as  the 
influence  of  this  elevating  movement  diminishes  in  either  direction. 

Economical    Qeology . 

Coal — ^Although  there  are  three  or  four  distinct  seams  of  coal  cropping  out 
in  this  county,  but  one  of  them  is  mined  to  any  considerable  extent  at  the 
present  time  (1864).  This  is  the  No.  5  coal  of  the  general  section,  and  varies 
in  thickness  in  this  county  from  three  to  five  feet.  It  is  the  equivalent  of  the 
lower  seam  in  the  old  Pittsburg  mines,  in  St.  Clair  county,  and  the  lower  seam 
on  Hodges'  creek,  at  the  east  line  of  Greene  county.  It  affords  a  coal  of  fair 
quality,  and  is  capable  of  yielding  four  million  tons  of  coal  to  every  section  of 
land  which  it  underlies.  It  will  afford  an  ample  supply  of  coal  for  this  region 
for  centuries  to  come. 

The  upper  seam  we  were  not  able  to  examine  in  a  very  satisfactory  manner, 
but  were  informed  that  it  was  from  two  and  a  half  to  three  feet  in  thickness, 
where  it  has  been  opened,  and  afforded  a  coal  of  fair  quality ;  but,  in  conse- 
quence of  the  shaly  character  of  the  roof,  it  had  not  been  much  worked,  except 
along  the  outcrop  of  the  seam,  where  the  coal  was  dug  in  open  trenches  by 
throwing  off  the  superincumbent  clay  and  soil.  It  could  be  worked  in  the 
usual  manner  by  drifting;  but  the  entry  would  require  thorough  cribbing  to 
support  the  roof.  The  middle  or  No.  5  seam  has  a  good  limestone  roof,  and 
consequently  can  be  mined  much  more  easily  and  safely  than  the  upper  seam. 


JERSEY  COUNTY.  119 

Below  the  middle  seam  there  are  from  sixty  to  eighty  feet  of  shales  and  shaly 
sandstones  separating  it  from  the  lower  seam,  which  appears  to  be  the  equiva- 
lent of  coal  No.  1,  or  possibly  it  may  be  even  lower,  and  represent  a  Con- 
glomerate coal.  It  affords  a  coal  of  rather  inferior  quality,  owing  to  the  sul- 
phuret  of  iron  which  it  contains  ;  and,  since  the  opening  of  the  upper  seam, 
the  lower  one  has  been  generally  abandoned.  These  coal-seams  are  mainly 
restricted  to  the  eastern  tier  of  townships  in  this  county. 

Clays. — As  has  already  been  observed  in  our  remarks  on  the  Drift  deposits 
of  this  county,  a  pottery  has  been  established  near  Fieldon,  the  material  for 
which  is  obtained  from  the  plastic  clay  at  the  base  of  the  Drift,  which  answers 
tolerably  well  for  the  manufacture  of  a  coarse  quality  of  ware.  But  the  clays 
that  are  usually  found  associated  with  the  lower  coal-seams  afford  a  much  better 
material  for  the  manufacture  of  potters'  ware  or  fire-brick,  and  may  yet  be 
found  in  this  county. 

HydravXic  lAmestcne, — A  bed  of  this  useful  material  is  found  in  the  bluffs 
of  the  Piasa,  intercalated  in  the  lower  part  of  the  St.  Louis  limestone.  The 
bed  is  about  eight  feet  in  thickness,  and  is  quarried  by  drifting  into  the  face 
of  the  bluff.  It  is  about  forty  feet  above  the  Piasa;  and  the  hydraulic  rock  is 
overlaid  here  by  heavy  beds  of  buff-colored  magnesian  limestone.  Below  the 
hydraulic  rock,  the  beds  become  shaly,  and  pass  downward  into  the  calcareo- 
argillaceous  shales  of  the  geode  bed  of  the  Keokuk  group.  Smith's  cement 
mill,  erected  at  this  point,  has  capacity  to  grind  two  hundred  barrels  per  day. 
This  hydraulic  bed  also  crops  out  in  the  river  bluffs,  above  the  mouth  of  the 
Piasa,  and  may  undoubtedly  be  worked  at  several  localities,  should  the  demand 
for  it  warrant  increased  facilities  of  manufacture. 

Quich-lime. — All  the  main  limestone  formations  in  the  eounty  afford  more  or 
less  material  adapted  to  the  production  of  lime,  though  the  best  article  will 
probably  be  obtained  from  the  Carboniferous  limestone.  The  compact  bluish- 
gray  beds  of  the  St.  Louis  limestone,  and  the  light-gray  limestone  of  the  Bur- 
lington series,  afford  an  inexhaustible  supply  of  the  very  best  material  for  this 
purpose.  Some  of  the  beds  of  the  Keokuk  limestone  on  Otter  creek  may  be 
used  for  this  purpose,  and  will  supply  the  local  demand  in  that  part  of  the 
county. 

Iron  Ore. — ^No  indications  of  the  existence  of  any  extensive  deposit  of  iron 
ore  were  observed,  though  there  is  a  band  of  dark-red  hematite  occurring  in  the 
sandstone  overlying  the  St.  Louis  limestone  at  Cooper's  quarries.  The  ore 
appeared  to  occur  only  in  nodules,  and  not  in  sufficient  quantity  to  be  of  any 
value.  It  affords,  however,  some  interesting  specimens  of  this  variety  of  ore. 
Although  only  seen  at  a  single  locality,  it  will  no  doubt  be  found  at  other  points 
in  the  county  occupying  the  same  horizon. 

Building  Stone. — Of  all  the  natural  resources  of  this  county,  except  coal, 
there  is  nbne  that  will  eventually  conduce  more  to  its  wealth  and  general  pros- 
perity than  its  unlimited  supply  of  superior  building  stone.  Of  the  five  important 
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limestone  formations  in  this  county,  all  afford  more  or  less  building  stone  of  good 
quality;  while  the  Niagara  limestone,  the  most  important  of  all,  will  afford  an 
inexhaustible  supply,  which,  in  point  of  quality,  is  not  excelled  by  anything  of 
the  kind  at  present  known  in  the  Mississippi  valley.  Its  outcrop  being  entirely 
confined  to  the  river  bluffs,  it  can  be  easily  transferred  from  the  quarries  to  barges, 
on  which  it  can  be  cheaply  conveyed  to  any  desired  point  on  the  Illinois  or  the 
Mississippi  rivers.  It  is  a  regularly-bedded,  even-textured,  buff-colored  dolomite, 
easily  cut  into  any  desirable  form,  and  one  of  the  most  durable  rocks  in  the  State. 
It  affords  strata  of  every  desired  thickness,  from  four  inches  to  three  feet.  The 
thinnest  beds  afford  a  good  flagging-stone ;  while  the  thicker  ones  furnish  dimen. 
sion-stone  of  any  desirable  size.  The  material  for  the  LindeU  Hotel,  in  St.  Louis, 
was  obtained  from  the  Grafton  quarries,  and  it  would  hardly  be  an  exaggeration 
to  say  that  this  bed  of  limestone,  alone,  will  afford  material  enough  in  this  county 
to  build  a  continuous  city  from  the  mouth  of  the  Illinois  river  to  St.  Louis.  It  is 
at  least  one  hundred  and  twenty  feet  thick,  and  outcrops  from  Otter  creek  to  a 
point  about  a  mile  below  Grafton,  where  it  finally  dips  below  the  river  level  and 
disappears. 

The  Burlington  limestone,  which  forms  the  entire  bluff  in  the  vicinity  of  Jersey 
landing,  also  affords  an  excellent  building  stone,  and  has  been  used  for  the  con- 
struction of  mills,  ware-houses  and  dwellings  at  that  point.  It  is  nearly  white 
in  color,  cuts  easily,  and  is  an  excellent  material  for  caps  and  sills,  where  a  light- 
colored  rock  is  desired.  It  is  not  as  evenly  bedded  as  the  Niagara  limestone) 
and  contains  some  seams  and  nodules  of  chert. 

The  St.  Louis  limestone  affords  an  abundant  supply  of  material  for  rough  walls 
and  heavy  masonry,  at  all  the  localities  where  it  outcrops  in  this  county.  On  the 
Piasa,  any  where  from  the  bridge  on  the  Jerseyville  and  Alton  road  to  the  river 
bluffs,  this  limestone  may  be  found,  and  will  afford  all  the  material  for  foundation 
walls  and  heavy  masonry  that  may  be  needed  for  local  use. 

The  Keokuk  limestone,  in  its  outcrop  on  Otter  creek,  will  also  furnish  some 
tolerably  good  building  stone ;  but  it  is  generally  unevenly  bedded,  and  contains 
much  cherty  material. 

That  part  of  the  county  lying  east  of  Jerseyville  is  very  poorly  supplied  with 
building  stone;  the  sandstones  and  thin  beds  of  limestone  belonging  to  the  Coal 
Measures  being  the  only  rocks  that  outcrop  in  this  part  of  the  county.  The  shaiy 
sandstones  below  the  main  coal-seams  crop  out  on  the  Piasa,  in  the  south-east 
part  of  the  county,  and  afford  some  material  suitable  for  walling  wells,  etc.,  but 
too  soft  for  heavy  masonry.  At  J.  Fink's  quarries,  on  PhilPs  creek,  north-east 
of  Jerseyville,  a  similar  sandstone  is  found,  that  answers  very  well  for  flag-stones 
and  light  walls.  The  brown  Fundtna  limestone,  that  crops  out  about  a  mile 
west  of  Brighton,  is  a  very  hard  and  durable  rock,  and  will  supply  the  local 
demand  for  culverts  and  foundation  walls  in  the  vicinity  of  its  outcrop. 

So^,  Timber^  etc, — The  topographical  features  presented  by  the  uplands  in 
this  county  are  quite  varied.    Adjacent  to  the  bluffs  of  the  great  rivers  which 
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• 
fonn  the  sontbem  and  western  boundaries  of  the  connty,  and  extending  back 
for  a  distance  of  from  three  to  six  miles,  the  surface  is  broken  into  steep  ridges, 
which  are  separated  by  deep  ravines.  The  soil  is  a  dark-colored  loamy  clay, 
such  as  is  every  where  characteristic  of  lands  underlaid  by  the  Loes$^  but  is 
admirably  adapted  to  the  growth  of  fruit,  and  might  be  made  a  pomological 
paradise,  under  the  management  of  those  who  know  how  to  improve  the  favorable 
conditions  which  the  hand  of  nature  has  so  l>ountifully  supplied.  This  portion 
of  the  county  was  originally  covered  with  a  heavy  growth  of  timber,  consisting  of 
the  usual  varieties  of  oak,  hickory,  wild-cherry,  etc. 

Between  Jerseyville  and  Fieldon,  the  surface  is  comparatively  level,  and  the 
timber  consists  of  the  usual  varieties  of  oak,  hickory,  ash,  elm,  linden,  cherry, 
honey-locust,  and  black-walnut;  and  the  valleys  of  the  streams  afford,  in  addi- 
tion to  these,  cotton-wood,  sycamore,  white  and  sugar-maple,  coffee-nut,  hackberry, 
pecan,  and  white- walnut. 

That  portion  of  the  county  east  of  Jerseyville  is  underlaid  by  the  Coal  Mea- 
sures, and  is  comparatively  level,  except  the  region  traversed  by  the  Piasa,  where 
the  surface  is  broken  into  sharp  ridges,  some  of  which  are  a  hundred  feet  or 
more  above  the  bed  of  the  creek.  The  prairies  are  generally  small,  and  are 
restricted  to  the  north-eastern  part  of  the  county.  They  are  covered  with  the 
deep  black  soil  so  characteristic  of  the  prairies  in  central  and  northern  Illinois ; 
and  in  their  productive  qualities  they  are  not  surpassed  by  any  other  portion  of 
the  State.  As  an  agricultural  region,  this  county  ranks  among  the  best ;  and, 
taking  into  the  account  its  proximity  to  the  great  rivers,  its  prospective  railroad 
&cilities,  its  varied  and  rich  mineral  resources,  it  must  commcDd  itself  at  once 
to  the  attention  of  those  seeking  a  home  in  this  State,  as  one  of  the  most  attrac- 
tive and  promising  locations  to  be  found.  Fine  springs  of  water  are  abundant 
in  the  limestone  region;  and  good  wells  are  obtained  on  the  prairies  at  a  depth 
of  irom  twenty  to  forty  feet.  It  is  one  of  the  finest  wheat-growing  counties  in 
the  State;  and,  from  the  varied  character  of  the  surface,  it  is  adapted  to  the 
growth  of  all  kinds  of  cereals  and  fruits  that  can  be  grown  in  this  latitude. 
The  broken  lands  in  the  vicinity  of  the  river  bluffs  are  well  adapted  to  grape 
culture;  and,  if  in  the  hands  of  skillful  vine-growers,  could  be  made  to  yield 
a  more  liberal  return  for  the  labor  required  to  cultivate  them  than  can  be 
obtained  from  the  richest  prairie  lands  in  the  county,  planted  with  the  common 
cereals  grown  in  this  climate. 

I  can  not  dose  my  report  on  this  county  without  acknowledging  my  obliga- 
tions to  Dr.  R.  D.  Farubt  and  Mr.  William  MoAdams,  Jr.,  for  valuable 
assistance  and  important  information  in  regard  to  some  of  the  most  interesting 
and  important  points  in  the  oouDty,  and  also  for  many  acts  of  personal  kindness 
and  hospitality  which  I  received  at  their  hands  while  prosecuting  my  labors  in 
this  county.  The  State  Cabinet  is  also  indebted  to  them  for  several  rare  speci- 
mens, which  they  generously  donated  from  their  private  cabinets. 
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This  eounty  lies  iBunednlelj  ncvtli  of  Jenej,  which  foniiB  its  aoothem  b^ond- 
ary,  and  is  bounded  on  the  west  bj  the  Illinois  rirer,  on  the  north  bj  Seott  and 
Morgan  counties,  and  on  the  east  bj  Macoupin  eoontj.  It  has  a  soperfidal  area 
of  about  fifteoi  townships,  or  fire  hnndred  and  forty  sqnare  miles.  It  is  well 
timbered  and  well  watered,  haying,  in  addition  to  the  rirer  which  forms  its 
western  bonndary,  Apple  and  Macoapin  creeks,  which,  with  their  tribataries, 
trarerse  the  connty  from  east  to  west  Fine  Sfnings  are  also  abundant  along  the 
rirer  blofb,  and  thronghont  the  limestone  region  generally;  and  good  weQs  are 
nsnally  to  be  obtained  on  the  uplands,  at  depths  yaiying  from  thirty  to  forty  feet. 

The  surface  of  the  connty  is  generally  rolling;  and  the  western  portion,  in  the 
Ticinity  of  the  rirer  blofb,  is  quite  broken  and  hilly,  the  ralleys  of  the  small 
streams  being  excayated  to  the  depth  of  from  one  to  two  hundred  feet  below  the 
general  lerel  of  the  uplands.  In  the  central  and  eastern  portions  of  the  county, 
the  depressions  of  the  Tslleys  are  ccmsiderably  less,  seldom  exceeding  fifty  or 
sixty  feet  below  the  general  leyd.  The  prairies  are  small;  and  the  county  has 
an  abundant  supply  of  timber,  of  the  same  rarieties  obserred  and  noticed  in  the 
report  <m  Jersey  county.  The  bluff  lands  are  weU  adapted  to  the  cultiration  of 
firuit,  as  well  as  wheat  and  the  cereals  generally;  and,  in  point  of  soil  and  agri- 
cultural capacities,  thb  oounty  is  not  much  behind  the  adjmning  county  of 
Jersey;  and  the  general  remarks  made  with  r^ard  to  the  latter  county,  may 
be  applied  with  equal  propriety  to  this. 

The  completion  of  the  St.  Louis,  JackscmriUe  and  Chicago  Railroad  through 
this  county,  gires  additional  facilities  for  the  cheap  and  rapid  transportation 
of  its  agricultural  products  to  market,  for  which  it  has  heretofore  been  entirely 
dependent  on  the  narigation  of  the  Illinois  river;  and  it  will  add  materially 
to  the  Talue  of  the  farming  lands  in  the  county,  and  to  the  general  wealth  and 
prosperi^  of  its  inhabitants. 
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Oeneral    Qeology    of   the    County. 

The  geological  featnres  of  this  county  are  by  no  means  so  varied  as  those 
presented  in  the  adjoining  connty  of  Jersey,  for  the  reason  that  the  disturbing 
influences  that  have  elevated  the  Devonian  and  Silurian  beds  above  tbe  surface, 
in  that  county,  did  not  extend  into  this ;  and  consequently  we  find  no  beds 
exposed  here  below  the  Lower  Carboniferous  limestones.  The  following  vertical 
section  of  the  several  formations  in  the  county  will  illustrate  their  general 
thickness  and  relative  position  : 

Qaatemary  deposits,  Alluvium,  Loess  and  Drift. 100  to  120  feet. 

Coal  Measures 160  to  160    ** 

St  LoQis  Limestone 8  to    40    *' 

Keokuk  Limestone 100  to  126    *  * 

Burlington  Limestone 120  to  160    '  * 

Kinderhook Qroup,  (partial  exposure). 60  to    60    ** 

Alluvium. — ^The  principal  alluvial  deposits  in  this  county  are  those  forming 
the  bottom  lands  on  the  Illinois  river,  comprising  a  belt  from  three  to  five 
miles  in  width,  and  extending  the  whole  length  of  the  county  from  north  to 
south.  These  lands  are  exceedingly  fertile,  and  are  among  the  most  valuable 
and  productive  farming  lands  in  the  county.  Tbe  greater  portion  of  these 
bottom  lands  are  prairie,  sufficiently  elevated  to  be  susceptible  of  cultivation, 
and  exceedingly  productive.  Adjacent  to  the  river  bluffs  they  are  elevated 
entirely  above  high  water  mark,  and  are  not  subject  to  overflow  from  the  annual 
river  floods.  Belts  of  heavy  timber  occupy  some  portions  of  these  bottom  lands, 
and  skirt  the  small  streams  by  which  they  are  intersected.  The  varieties  of 
timber  observed  in  this  county  are  the  same  that  have  been  enumerated  in  the 
preceding  chapter  as  occurring  in  Jersey  county. 

Loess. — ^This  formation  is  usually  confined  to  the  vicinity  of  the  river  bluffs, 
which  it  caps  to  the  depth  of  from  forty  to  sixty  feet,  and  gives  origin  to  Ibe 
bald  grassy  knobs,  which  form  so  notable  a  feature  in  the  topography  of  the 
blu£&,  both  on  the  Illinois  and  the  Mississippi.  It  is  largely  composed  of  beds 
of  marly  sand,  which  sustain  a  thick  growth  of  wild  grass,  and  occasionally  a 
stunted  growth  of  oak.  It  is  unconformable  to  the  Drift  clays  below  it,  and 
presents  its  greatest  thickness  immediately  at  the  river  bluffs,  growing  thinner 
toward  tbe  highlands  of  the  adjacent  region.  It  has  been  formed  in  the  quiet 
waters  of  the  lakes  which  once  occupied  the  present  valleys  of  the  Illinois  and 
the  Mississippi  rivers. 

These  marly  beds  of  Loess  form  an  admirable  sub-soil,  being  sufficiently 
porous  to  allow  a  thorough  drainage ;  and,  where  they  underlie  a  gently  rolling 
or  tolerably  level  surface,  tbey  form  a  quick,  warm  and  very  productive  soil. 

Drift. — Some  fine  sections  of  Drift  were  seen  in  the  bluffs  of  Bear  creek, 
below  Blanchard's  coal  bank,  of  forty  to  fifty  to  feet  in  thickness.     The  lower 
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part  was  composed  of  bluisli-colored  days,  with  small  pebbles,  and  the  upper 
part  of  the  common  reddish-brown  clay,  so  generally  characteristic  of  this 
formation.  Large  boulders  of  metamorphic  rocks  are  not  so  abundant  in  the 
Drift  of  this  region  as  in  many  other  portions  of  the  State ;  but  a  few  were 
seen  of  moderate  size,  composed  of  green-stone,  porphyry  and  granite,  giving 
unmistakable  evidence  of  their  northern  origin.  Specimens  of  drifted  copper 
and  galena  are  also  occasionally  found  in  the  clay  and  gravel  beds  of  this 
region,  which  cover  the  whole  surface  of  the  county,  except  the  valleys  of  the 
streams.  These  have  been  transported  also  from  the  north — the  copper  from 
Lake  Superior,  and  the  galena  from  the  lead  region  of  northern  Illinois  or 
Wisconsin,  and  were  transported  at  the  same  period  and  by  the  same  agency 
that  brought  the  boulders  of  metamorphic  rock. 

Coal  Measures, — The  Coal  Measures  of  this  county  comprise  about  a  hun- 
dred and  fifty  feet  in  thickness  of  sandstones,  shales,  and  thin  bands  of  lime- 
stone, including  three  seams  of  coal,  and  comprise  all  the  strata  from  the 
horizon  of  Coal  No.  6  to  the  base  of  the  measures,  as  they  are  developed  in 
this  portion  of  the  State.  The  subjoined  general  section,  compiled  from  many 
local  sections  in  various  parts  of  the  county,  will  show  their  general  thickness 
and  relative  position : 

Oompact  brown  limestone • 2  to    4  feet. 

Bituminous  shale 1  ** 

OoalNo.6 6  ** 

Shalj  claj  and  nodular  limestone 8  to    4  * ' 

Shale 15  to  20  ** 

Bituminous  shale 2  to    8  *' 

Coal  No.  5 * 2to    8  ** 

Arenaceous  shales  and  sandstone 26  to  80  '  * 

Bituminous  shale,  passing  to  Coal  No.  8 ? 2to    8  ** 

Sandstone  and  shale 40  to  60  *  * 

Coal— Tulison*s  and  Nettle's  Goal  No.  1 2  to    8  ** 

Nodular  steel-gray  limestone,  sometimes  replaced  with  fire-claj,  as  at  Tuli- 

Bon*s 4  to    0  *' 

Shale  and  sandstone,  passing  locally  into  Conglomerate 16  to  20  * ' 

168  feet. 

llie  only  outcrop  of  the  Belleville  or  No.  6  coal,  that  was  met  with  in  this 
county,  is  on  the  north-east  quarter  of  section  36,  township  10,  range  10,  just 
on  the  county  line  between  Greene  and  Macoupin,  in  the  blufb  of  Hodges' 
creek.  This  bank  was  owned  and  worked  in  1864  by  Thomas  Rice,  and  the 
seam  is  here  very  variable  in  its  thickness,  ranging  from  four  to  seven  feet. 
The  upper  part  of  the  seam  is  considerably  mixed  with  sulphuret  of  iron,  and 
is  only  fit  for  steam  purposes;  but  the  middle  and  lower  portious  afford  a 
good  smith's  coal.  The  seam  at  this  locality  dips  to  the  eastward ;  and  this 
may  probably  be  considered  as  its  most  westerly  outcrop.    There  are  only  a 
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few  inches  of  slialy  clay  separating  this  seam  from  the  nodular  argillaceous 
limestone  below,  exhibiting  here  the  phenomenon  of  a  heavy  seam  of  coal 
directly  inclosed  between  beds  of  marine  limestone.  The  nodular  limestone 
below  the  coal  abounds  in  fossils  at  this  locality,  among  which  a  massive  coral, 
the  Chaetefes  mUUporaceous^  is  most  conspicuous.  This  coral  is  generally  hemi- 
spherical in  form,  and  oilen  attains  a  diameter  of  six  to  twelve  inches.  The 
limestone  also  contains  many  univalve  shells  belonging  to  the  genera  Nati- 
copsis,  PUurotomaria^  Loxonema^  etc.  Several  species  of  these  beautiful 
shells,  from  this  locality,  are  figured  and  described  in  the  second  volume 
of  this  report.'*'  The  limestone  which  forms  the  roof  of  the  coal  is  a  compact 
bluish-gray  rock,  which  weathers,  on  exposure,  to  a  rusty-brown  color,  and 
contains  Productus  longupintu,  i^nri/er  linecUus^  FasuUna^  and  joints  of  Cri- 
noidea. 

Below  this  coal,  there  is  another  seam  that  outcrops  on  the  creek  in  this 
vicinity.  It  has  not  yet  been  worked  to  any  extent;  and  no  good  exposure  of 
it  was  seen,  but  it  is  reported  to  be  about  two  feet  in  thickness.  It  is  undoubt- 
edly the  equivalent  of  coal  No.  5,  of  the  general  section,  and  the  Hewlett  coal 
near  Springfield,  but  is  much  thinner  here  than  the  seam  above  it. 

Bassett's  coal,  on  the  south-west  quarter  of  section  27,  township  10,  range 
11,  is  about  eighteen  inches  in  thickness;  and  the  coal  is  overlaid,  first  by  three 
or  four  feet  of  bituminous  shale,  and  this  by  a  septarian  limestone,  four  feet 
or  more  in  thickness.  The  coal  is  underlaid  by  a  blue  clay  sliale,  from  four 
to  six  feet  thick,  and  this  by  a  brown  sandy  shale,  passing  into  sandstone, 
which  outcrops  down  the  creek  for  a  distance  of  half  a  mile  or  more,  and  shows 
a  thickness  altogether  of  twenty-five  or  thirty  feet.  This  seam  probably  over- 
lies the  coal  at  Tulison's,  on  Wolf  Run,  as  well  as  that  on  Birch  creek;  but, 
as  they  were  not  met  with  on  the  same  stream,  that  point  could  not  be  posi- 
tively determined.  I  am  inclined  to  believe  that  it  represents  ooal  No.  2  of 
the  general  section.  The  coal  in  this  seam  appears  to  be  of  good  quality ;  but 
it  is  too  thin  to  be  profitably  mined  at  the  present  time.  At  many  points  there 
is  a  heavy  bed  of  sandstone  intervening  between  this  seam  and  the  coal  on 
Brush  creek ;  and  a  similar  bed,  though  perhaps  a  higher  one  in  the  series,  is 
well  exposed  in  the  blufis  of  Macoupin  creek,  at  Hock  bridge.  The  exposure 
here  is  from  thirty-five  to  forty  feet  in  thickness,  the  lower  part  consisting  of 
blue  sandy  shales,  which  are  overlaid  by  a  massive  brown  sandstone,  passing 
upward  into  a  brown  sandy  shale.  The  sandstone  is  partly  concretionary  in 
structure,  the  concretions  being  quite  hard,  and  forming  a  durable  building 
stone.  On  Birch  creek,  a  similar  sandstone  is  well  exposed,  overlying  coal-seam 
No.  1  with  a  thickness  of  twenty-five  to  thirty  feet. 

*  See  Tol.  2,  plates  28  and  81,  and  pp.  864  to  881. 
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Nettle's  coal-bank  is  on  the  north-east  quarter  of  section  25,  township  12, 
range  11,  about  eight  miles  north-east  of  Whitehall.  The  coal  averages  about 
three  feet  in  thickness,  and  is  overlaid  by  from  three  to  five  feet  of  bituminous 
shale,  which  forms  a  good  roof  to  the  coal.  Above  the  shale,  there  is  a  bed 
of  massive  sandstone,  twenty  feet  or  more  in  thickness,  similar  to  that  at 
Eock  bridge.  Under  the  coal,  there  is  a  bed  of  shaly  clay,  not  more  than  a 
foot  or  two  in  thickness,  which  rests  upon  a  hard  steel-gray  nodular  limestone, 
about  four  feet  thick.  These  beds  outcrop  along  the  creek  for  a  distance  of 
about  three  miles  above  Nettle's  place,  the  fall  of  the  creek  being  just  about 
equal  to  the  dip  of  the  coal,  and  in  the  same  direction,  which  is  to  the  south- 
east. 

On  Wolf  Run,  about  a  mile  and  a  half  east  of  Whitehall,  a  seam  of  coal 
outcrops  along  the  creek  for  a  distance  of  a  mile  or  more,  and  has  been  opened 
at  several  points.  It  is  from  two  feet  to  two  and  a  half  in  thickness,  and  is  a 
clear  bright  coal,  breaking  in  regularly  shaped  blocks,  and  quite  free  from  sui- 
phuret  of  iron.  It  is  overlaid  by  about  two  feet  of  bituminous  shale,  which 
passes  upward  into  a  blue  clay  shale,  which  is  overlaid  by  sandstone.  Below 
the  coal  there  is  an  excellent  bed  of  fire-clay,  from  eight  to  ten  feet  thick. 
The  upper  openings  on  this  creek  are  on  the  lands  lately  owned  by  David  Ran- 
kin, and  the  lower  one  on  the  lands  of  Isaao  Tulison. 

On  the  south-east  quarter  of  section  36,  township  11,  range  12,  about  four 
miles  north-east  of  Carrollton,  a  coal-seam  has  been  opened  on  the  west  fork 
of  Whitaker's  creek,  which,  with  the  associated  rocks,  forms  the  following 
section : 

r  Brown  sand  J  shale 10  to  12    feet. 

j  I  J  BitaminouB  shale •  2     *  * 

85  i  Coal H  ** 

°  (  Shal J  clay,  passing  downward  into  a  sandy  conglomerate 10  to  15     *  * 

Band  of  iron  ore 1^  ** 

Hydraulic  limestone 4  to    6     ** 

Keokuk  limestone 16  to  20     *  * 

The  beds  above  the  band  of  iron  ore  in  this  section  belong  to  the  Coal 
Measures,  and  those  below  to  the  Lower  Carboniferous  limestone.  It  will  be 
observed,  in  this  section,  that  the  St.  Louis  limestone,  upon  which  the  Coal 
Measures  usually  rest  in  this  county,  is  not  represented,  unless  it  be  by  the 
bed  of  hydraulic  limestone.  The  Keokuk  limestone  is  well  marked,  presenting 
the  usual  characteristics  that  distinguish  it  at  other  localities.  The  iron  ore 
above  the  hydraulic  limestone  is  an  earthy  brown  hematite  of  good  quality.^ 
The  coal-seam  is  only  about  eighteen  inches  in  thickness;  and  the  work  of 
mining  it  appeared  to  have  been  temporarily  suspended.     This  coal  has  been 

*  For  an  analysis  of  this  ore,  see  appendix  to  this  volume. 
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opened  on  the  east  fork  of  Whitaker's  creek,  and  also  on  Bear  creek,  on  Mr. 
Blanohard's  plaoe,  about  a  mile  and  a  half  above  the  month  of  the  creek. 

Blanchard's  coal  bank  is  on  the  north-west  quarter  of  section  14,  township 
11,  range  11.  The  coal  varies  in  thickness  from  two  to  three  feet,  and  is 
overlaid  by  bituminous  shale  and  massive  sandstone.  This  seam  appeared  to 
be  the  same  as  Nettle's  coal,  on  Birch  creek.  A  mile  and  a  half  below  Blanoh- 
ard's, the  St.  Louis  limestone  is  to  be  seen  in  the  bluffs  of  the  creek ;  but  the 
intervening  beds  between  the  coal  and  the  limestone  are  not  exposed. « In  sink- 
ing the  well  for  the  steam  mill  at  Oarrollton,  a  thin  seam  of  coal,  about  six 
inches  thick,  was  said  to  have  been  passed  through  at  a  depth  of  about  seventy 
feet  below  the  sur&ce.  Although  the  Coal  Measures  underlie  nearly  all  of  the 
eastan  half  of  the  county,  they  comprise  only  the  horizon  of  the  lower  coal 
seam,  over  a  considerable  portion  of  this  area;  and,  along  the  extreme  western 
borders  of  the  coal-field,  even  this  is  too  thin  at  many  localities  to  be  worked  to 
advantage,  and  the  eastern  range  of  townships  must  be  mainly  relied  on  for  a 
supply  of  coal.  The  measures  in  this  county  comprise  the  whole  range  of  the 
productive  Goal  Measures,  as  they  are  developed  in  this  portion  of  the  State; 
but  the  two  principal  coals,  Nos.  5  and  6,  only  extend  a  little  over  the  eastern 
line  of  the  county,  and  consequently  underlie  but  a  very  small  area  in  this 
county,  while  the  lower  part  of  the  measures,  which  underlie  all  the  eastern 
portion  of  the  county,  only  have  two  of  the  four  lower  seams  developed,  and 
these  range  in  thickness  from  eighteen  to  thirty-six  inches.  Hence  Greene 
county  is  not  as  well  supplied  with  coal  as  either  Jersey  or  Macoupin ;  and  the 
principal  deposits  are  confined  to  the  eastern  portion  of  the  county.  The  seam 
at  Nettle's  mine,  on  Brush  creek,  and  at  Blanchard's,  on  Bear  creek,  I  regard 
as  probably  the  same  as  the  Exeter  coal,  in  Scott  county,  and  Tulison's  bank, 
two  miles  north-east  of  Whitehall,  may  be  referred  to  the  same  horizon.  Bur- 
rows' coal  probably  holds  a  higher  position,  and  perhaps  represents  either 
No.  2  or  3  of  the  general  section  of  the  Coal  Measures  in  central  and  northern 
Illinois. 

St,  Louts  Limestone — ^This  formation  is  quite  variable  in  this  county,  both 
as  regards  its  thickness  and  its  lithological  characters.  On  Link's  branch, 
south  of  Oarrollton,  and  about  a  half  mile  east  of  the  State  road  from  Oar- 
rollton to  Jerseyville,  a  fine  quarry  has  been  opened  in  this  limestone,  on  the 
lands  of  Mr.  Joseph  Stohr.  The  thickness  of  the  rock  at  these  quarries  is 
about  fifteen  feet ;  and  the  lower  ten  is  a  heavy-bedded  magnesian  limestone, 
some  of  the  layers  being  from  two  to  three  feet  thick.  The  prevailing  colors 
are  light  yellowish  gray  and  brown ;  and  these  colors  often  replace  each  other 
in  the  same  stratum.  The  rock  is  even-textured,  free  from  chert  or  other  sili- 
cious  material,  and  dresses  easily ;  and  these  quarries  afford  most  of  the  cut 
stone  used  at  Oarrollton.  The  lowest  strata  seen  at  these  quarries  appeared  to 
be  a  hydraulic  limestone,  and  was  about  eighteen  inches  thick.   At  the  crossing 
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of  tbe  State  road,  a  half  mile  further  up  the  creek,  the  rock  is  not  so  eren- 
textnred,  some  of  the  strata  being  too  hard  to  dress  readily,  and  others  too  soft 
to  stand  exposure  to  the  atmosphere.  The  whole  thickness  of  the  beds  exposed, 
firom  the  State  road  to  Stohr's  quarries,  may  be  estimated  at  from  twenty-fiye 
to  thirty  feet  In  the  upper  part  of  this  group,  near  the  State  road,  there  is  also 
another  stratum  of  what  appeared  to  be  a  hydraulic  limestone,  about  two  feet 
thick. 

On  th%  road  from  Garrollton  to  Turpin's  mill,  this  limestone  is  found  out- 
cropping in  the  beds  of  the  smaU  creeks  that  empty  into  the  Macoupin.  Tur- 
pin's  mill  is  on  section  16,  township  9,  range  11 ;  and  the  St.  Louis  limestone  is 
fbund  well  exposed  on  a  small  branch  about  a  quarter  of  a  mile  west  of  the  mill. 
The  lower  part  of  the  bed,  as  it  appears  at  this  locality,  is  a  brown  arenaceous 
limestone,  while  the  upper  is  of  a  gray  and  mottled  color,  and  sufficiently  pure 
to  be  burned  for  lime,  though  not  a  yery  good  material  for  that  purpose.  The 
entire  thickness  of  the  beds  expo^  here  is  only  about  fifteen  feet. 

At  Thompson's  mill,  on  the  north-east  quarter  of  section  10,  township  11, 
range  11,  there  is  an  exposure  of  about  twelve  foet  of  this  formation.  The 
upper  four  feet  is  a  brown  magnesian  limestone,  and  the  lower  eight  feet  an 
earihy,  grayish-brown  hydraulic  limestone,  exactly  resranbling  in  appearance 
the  hydraulic  layers  of  this  formation  at  other  localities.  This  is  the  thickest 
bed  of  this  kind  of  rock  found  in  the  county;  and,  if  it  should  prove  on  trial  to  be 
as  good  a  hydraulic  rock  as  its  a|^[>earanee  would  indicate,  it  will  become  valuable 
for  the  manuikoture  of  cement*  It  is  no  doubt  the  equivalent  of  the  hydraulic 
limestone  noticed  at  the  coal  mine  on  the  west  fork  of  Whitaker's  creek,  and 
is  here  nearly  twice  as  thick  as  at  that  locality.  Fossib  are  quite  scarce  in 
this  formation,  at  nearly  every  locality  examined  in  this  county.  Some  inter- 
esting forms  of  Brywna  were  obtained  at  the  quarries  on  Link's  branch,  and 
we  saw,  in  the  cabinet  of  Dr.  Farlst,  of  Jerseyville,  a  fine  specimen  of  Cbftn- 
lana^  probably  C  VememUana^  that  was  found  at  this  locality. 

Keokuk  Limestone, — ^This  formation,  with  the  overlying  St  Louis  limestone, 
occupies  a  belt  immediately  beyond  the  western  borders  of  the  Coal  Measures, 
and  intervening  between  th^n  and  the  Burlington  limestone  in  the  vicinity  of 
the  river  blu£b.  This  belt  is  from  three  to  four  miles  in  width;  and  the 
Keokuk  limestone,  which  forms  the  greatest  portion  of  it,  outcrops  on  the 
tributaries  of  Macoupin  and  Apple  creeks,  and  on  the  last  named  creek  itself, 
a  half  mile  below  the  bridge,  on  the  main  road  from  OarroUton  to  Whitehall. 

On  the  small  creek,  a  half  mile  south  of  Whitehall,  the  upper  part  of  the 
Keokuk  limestone  is  found  outcropping  for  a  distance  of  a  mile  and  a  half  or 
more  on  either  side  of  the  cre^.  The  rock  is  here  a  thin-bedded,  cherty,  gray 
limestone,  with  thin  partings  of  calcareo-argillaceous  shale.     It  seldom  affords 

■ ■ —  —     -   — 

*  For  an  analjsis  of  this  limeBtone,  see  the  apperdU  to  this  volume. 
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straU  more  than  six  inches  thick,  and  is  therefore  not  a  desirable  building  stone, 
except  for  light  walls  It  affords  some  characteristic  fossils  at  this  locality, 
among  which  are  Archimedes  Owenana,  Platyceroi  eqiUlatera,  AgarkocrinuB 
Americamt$j  Productus  punctatiu,  Sptri/er  cuspidatus  and  S.  Keokuk,  The  fos- 
sils of  this  formation  are  not  so  numerous  or  so  well  preserved  at  the  localities 
examined  in  this  county  as  they  are  in  the  same  beds  in  Jersey  county. 

On  the  west  fork  of  Whitaker's  creek,  these  same  beds  are  exposed,  between 
the  coal  bank  and  the  mouth  of  the  <nreek,  and  afford  the  same  varieties  of 
fossils  obtained  in  the  vicinity  of  Whitehall.  On  Apple  creek,  a  short  distance 
below  the  bridge  on  the  Carroliton  and  Whitehall  road,  the  lower  beds  of  this 
limestone  are  exposed,  affording  layers  from  twelve  to  eighteen  inches  thick. 
No  point  was  found  in  the  county  where  the  whole  of  this  formation  could  be 
seen  in  a  single  section ;  and,  for  a  general  description  of  its  characteristic  fea- 
tures, as  well  as  the  determination  of  its  thickness,  we  have  relied  upon  the 
results  of  local  examinations  of  such  portions  of  the  formation  as  could  be 
found  exposed  in  different  parts  &f  the  county.  We  have  estimated  its  thick- 
ness, approximately,  at  one  hundred  to  one  hundred  and  twenty^ve  feet;  but 
it  may  be  somewhat  greater  even  than  that. 

Burlington  lAmeitone, — ^The  outcrop  of  this  formation  is  confined  to  the 
western  part  of  the  county.  It  forms  the  main  portion  of  the  river  blufi 
throughout  the  whole  extent  of  the  county,  from  north  to  south,  and  extends 
eastward  from  the  bluffs,  forming  a  belt  from  three  to  four  miles  in  width.  At 
the  south  line  of  the  county,  whore  Macoupin  creek  intersects  the  river  blufb, 
the  lower  part  of  this  limestone,  about  seventy  feet  in  thickness^  forms  the  upper 
part  of  the  bluff,  and  is  underlaid  by  fifty-four  feet  of  the  ash-colored  shaly 
limestones  of  the  Kinderhook  group.  From  this  point  to  the  north  line  of  the 
county,  this  limestone  is  seen  in  a  continuous  exposure,  except  where  intersected 
by  the  valleys  of  the  small  streams;  and  it  often  presents  mural  difis  of  lime- 
stone along  the  face  of  the  bluffs,  from  seventy-five  to  a  hundred  feet  in  bight. 

At  James  J.  Eldridok's  place,  the  limestone  measures  a  hundred  feet  in 
thickness,  above  the  road  at  the  foot  of  the  bluff,  and  is  capped  by  a  mound 
of  Loess  sixty  feet  high;  and  the  bluflb  very  generally  culminate  in  this  vicinity 
in  bald  knobs,  covered  only  with  grass,  giving  a  very  picturesque  outline  to 
the  landscape.  The  limestone  at  Eldridge's  place  is  a  light-gray  crinoidal 
rock,  in  quite  r^ular  beds,  with  comparatively  but  little  cherty  material,  and 
forms  an  excellent  building  stone,  which  is  extensively  used  not  only  at  this 
locality,  but  by  the  wealthy  farmers  occupying  the  bottom  lands  at  the  foot  of 
these  bluSs  throughout  the  county,  for  dwellings  and  bams,  and  also  for  fences. 
About  half  a  mile  below  the  county  line,  between  Greene  and  Scott,  the 
limestone  bluffs  are  about  one  hundred  feet  high,  and  are  capped  with  forty 
feet  of  Loess. 
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At  this  point,  there  is  a  bench  of  brown  limestone,  projecting  a  few  feet 
beyond  the  face  of  the  bluff,  and  only  a  few  feet  above  the  base,  that  is 
covered  with  mde  figures,  cut  upon  the  surface  of  the  limestone  by  some 
of  the  aboriginal  inhabitants  of  this  country.  Among  these  figures  are  the 
outlines  of  a  human  foot,  and  also  that  of  a  bear,  several  that  were  evidently 
designed  to  represent  the  tracks  of  birds,  and  others  that  do  not  appear  to 
represent  any  natural  object,  but  seem  rather  designed  to  record,  in  hiero- 
glyphics, some  historic  or  mythological  events.  These  figures  were  cut  upon 
the  surface  of  the  stone  with  some  hard  instrument,  to  the  depth  of  perhaps 
one-sixteenth  of  an  inch.  The  surface  of  the  stone  on  which  they  were 
engraved,  has  been  worn  almost  as  smooth  as  glass,  probably  by  the  tread  of 
human  feet. 

The  bluffs  of  the  Illinois  and  the  adjacent  bottoms  appear  to  have  been 
favorite  resorts  of  some  of  the  primeval  races ; '  and  their  rude  antiquities, 
consisting  of  stone  axes  and  knives,  discs,  flint  arrow-heads,  and  an  instru- 
ment resembling  a  mason's  plummet,  made  apparently  from  the  compact  iron 
ore  of  the  Iron  Mountain  in  Missouri,  are  quite  common  in  the  counties  of 
Greene,  Jersey  and  Calhoun. 

Fossils  are  not  very  numerous  in  the  Burlington  limestone,  at  the  localities 
we  examined  in  this  county ;  but  the  following  species  were  obtained  :  Spirifer 
Grimen,  S*  Forbesiij  Athyris  incrassata^  A,  lameUosa^  Produclus  punctcUuSy  and 
AcHnocrmus  concinnus. 

Kinderhook  Group, — ^The  upper  half  of  this  formation,  including  a  thickness 
of  about  filly  feet,  may  be  seen  at  the  point  where  the  Macoupin  intersects  the 
river  bluffs ;  and  this  is  the  only  exposure  of  the  bed  that  we  met  with  in  the 
county.  So  far  as  could  be  seen,  it  consisted  of  ash-colored  shales  and  shaly 
limestone,  and  afforded  no  fossils  at  this  locality.  Above  this  point,  its  outcrop 
along  the  bluff  is  hidden  by  the  talus  from  the  overlying  beds. 

Economical    Qeology . 

Coal, — ^About  one-third  of  the  entire  surface  of  the  county  is  underlaid  by 
the  Coal  Measures ;  and  they  include  the  horizon  of  three  or  four  coal-seams, 
though  but  two  of  these  appear  to  be  mined  at  the  present  time  to  any  con- 
siderable extent.  The  upper  one  is  the  No.  6  or  Belleville  seam,  which  is  only 
found  along  the  east  line  of  the  county  on  Hodges'  creek.  It  underlies  but  a 
very  limited  area  in  this  county ;  and  the  exposures  above  named  are  probably 
nearly  or  quite  on  the  western  limit  of  its  outcrop.  We  did  not  see  it  on 
Apple  creek ;  but  its  line  of  outcrop  would  indicate  that  it  might  be  found  on 
that  stream,  in  the  vicinity  of  Athens.  It  is  far  the  thickest  and  most  valua- 
ble seam  of  coal  that  is  developed  in  this  part  of  the  State,  though  at  points 
further  north  the  coal  immediately  below  it  (No.  5)  is  equally  well  developed, 
and  attains  an  average  thickness  of  about  six  feet    The  lower  two  seams  are 
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comparatively  thin,  and  no  where  exceed  abont  three  feet  where  they  have  been 
examined  in  this  county. 

No.  6  varies  in  thickness  in  this  county  from  four  to  seven  feet ;  while  the 
lower  seams,  of  which  there  are  three,  vary  in  thickness  from  one  and  a  half 
to  three  feet.  The  two  lower  seams  will  probably  be  found  to  underlie  nearly 
all  the  eastern  portion  of  the  -county;  and  they  will  afford  an  abundant  supply 
of  ooal  for  home  consumption.  The  seam  that  outcrops  on  Birch  creek  is 
probably  the  same  as  that  on  Tulison's  land,  near  Whitehall;  and  it  may  be 
mined  at  almost  any  point  in  the  eastern  part  of  the  county,  at  a  depth  vary- 
ing from  fifty  to  one  hundred  and  fifty  feet  below  the  surface  Where  it  is 
desirable  to  mine  it  at  a  point  where  it  does  not  outcrop  at  the  surface,  a 
boring  should  be  first  made  to  ascertain  the  thickness  of  the  coal  and  its 
depth  below  the  surface;  and,  when  these  points  are  determined,  an  exact 
calculation  can  be  made  of  the  expense  of  opening  the  mine,  and  the  amount 
of  coal  it  will  afford  to  a  given  area.  The  expense  of  boring  ought  not  to 
exceed  two  dollars  per  foot  for  the  first  one  hundred  and  fifty  feet.  On  Wolf 
Run  and  on  Birch  creek,  where  the  lower  seam  is  exposed,  it  will  average  two 
feet  and  a  half  in  thickness,  and  will  yield  two  and  a  half  million  tons  of  coal 
to  the  square  mile.  It  is  the  same  as  the  Exeter  coal,  in  Scott  county ;  and 
the  coal  it  affords  is  generally  better  than  the  average  quality,  being  quite  as 
free  from  sulphuret  of  iron,  in  this  county,  as  the  No.  6  or  Belleville  coal. 
The  seam  at  Bassett's,  on  the  south-west  quarter  of  section  27,  township  10, 
range  11,  appears  to  be  of  a  local  character,  and  can  not  be  relied  on  as  a 
productive  bed,  over  a  large  area  of  surface.  It  was  not  met  with  any  where 
else  during  our  examinations  of  the  county. 

Clat/8. — ^The  best  clay  for  the  potter's  use,  and  for  fire-brick,  is  the  bed  under 
the  coal-seam  on  Wolf  Run.  At  some  points  this  clay  is  from  eight  to  ten 
feet  thick,  and  outcrops  at  the  surface,  at  many  localities,  from  one  and  a  half 
to  three  miles  from  Whitehall.  The  thickness  of  this  bed,  and  its  proximity  to 
the  railroad,  make  this  one  of  the  most  valuable  deposits  of  potter's  clay 
known  in  the  State ;  and  the  near  proximity  of  excellent  coal,  which  may  often 
be  mined  in  the  same  drifl  with  the  clay,  makes  this  one  of  the  most  desirable 
points  for  the  manufacture  of  fire-brick  or  pottery,  on  a  large  scale,  that  can 
be  found  in  the  State.  At  Blanchard's  mine  no  exposure  of  the  clay  under 
the  coal  is  to  be  seen ;  and  on  Birch  creek  the  coal-seam  is  underlaid  by  lime- 
stone, below  which  the  beds  were  not  seen  ;  but  in  the  vicinity  of  Winchester, 
and  at  some  other  localities  in  Scott  county,  the  limestone  below  this  coal  is 
underlaid  by  a  thick  bed  of  nearly  white  clay,  almost  exactly  like  that  east 
of  Whitehall ;  and  it  is  quite  probable  a  similar  clay  may  be  found  underlying 
the  limestone  on  Birch  creek.'*' 

*  Specimens  of  this  clay  have  been  sent  to  Dr.  Blaney^  for  analysis ;  and  we  hope  to 
be  able  to  give  the  result  in  the  appendix  to  this  volume. 
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Hydraulic  Idmestane. — The  St.  Louis  limestone  affords  some  layers  that 
seem  to  possess  hydraulic  properties,  at  several  localities  in  this  county, 
though  they  are  generally  rather  too  thin  to  he  of  much  value  at  the  present 
time.  The  thickest  bed  seen  in  the  county  is  at  Thompson's  mill,  on  Apple 
creek,  where  it  is  about  eight  feet  in  thickness.  This  locality  would  afford  a 
sufficient  amount  of  material  to  justify  the  erection  of  a  cement  mill  at  this  point, 
should  the  rock  prove,  on  trial,  to  be  as  well  adapted  to  this  purpose  as  its 
appearance  would  indicate. 

Iran  Ore, — On  the  west  fork  of  Whitaker's  creek  there  is  a  seam  of  iron 
ore  underlying  the  coal  at  that  locality,  about  eighteen  inches  in  thickness. 
The  ore  is  a  hematite  of  a  dark  brick-red  color,  and  appears  to  be  of  a  good 
quality.  Coal  and  limestone,  for  reducing  it  to  metallic  iron,  are  abundant  in 
the  vicinity  of  the  ore. 

LimeiUme  for  Lime, — ^The  best  material  for  this  purpose,  that  we  met  with 
in  this  county,  is  that  afforded  by  the  light-gray  semi-crystalline  beds  of  the 
Burlington  limestone,  along  the  river  blufiis.  Some  of  these  are  a  nearly  pure 
carbonate  of  lime,  and  are  not  surpassed  for  this  purpose  by  any  lime- 
stone in  the  county.  The  lower  part  of  the  Keokuk  limestone,  as  it  appears 
below  the  bridge  on  Apple  creek,  will  afford  a  very  good  limestone  for  this  pur- 
pose ;  but  the  St.  Louis  group,  which  usually  affords  the  purest  limestone  of  all, 
affords  no  material  adapted  to  this  purpose  at  any  of  the  localities  we  were  able 
to  examine  in  this  county. 

Bvilding  Stone, — All  the  principal  limestone  formations  in  this  county 
afford  good  building  stone  for  ordinary  purposes;  and  some  of  them  afford  a 
superior  article,  suitable  for  cut-stone  work  and  ornamental  architecture.  The 
most  abundant  supply,  as  well  as  the  finest  material  of  this  kind,  will  be  fur- 
Dished  by  the  Burlington  limestone,  which  outcrops  in  the  vicinity  of  the  river 
blufb.  The  rock  is  tolerably  even-bedded,  in  strata  varying  from  six  inches 
to  two  feet  in  thickness,  and  can  be  very  easily  and  cheaply  quarried ;  so  that 
it  is  now  used,  not  only  for  all  the  ordinary  purposes  for  which  a  building 
stone  is  required,  but  also  for  fencing  the  farms  along  the  foot  of  the  bluffi. 
Several  elegant  farm-houses  have  already  been  built  in  this  county  from  this 
material ;  and,  as  the  wealth  of  the  country  increases,  something  like  a  correct 
taste  in  architecture  will  obtain  among  the  people,  and  a  desire  for  more  substan- 
tial and  elegant  buildings  will  be  the  result.  This  will  give  increased  value  to 
our  supplies  of  fine  building  stone ;  and  quarries  that  are  now  reckoned  of  little 
value  to  the  owners  will  eventually  become  sources  of  wealth  to  an  extent  that 
can  not  at  present  be  realized. 

The  St.  Louis  limestone  will  perhaps  rank  next  in  value  for  supplying  the 
wants  of  the  citizens  of  this  county  with  good  building  stone.  The  quarries 
on  Link's  branch,  near  Carrollton,  are  capable  of  supplying  the  wants  of  that 
town  and  the  surrounding  country.  The  rock  obtained  at  this  locality  is  a 
yellowish-gray  or  brown  magnesian  limestone,  soft  enough  to  be  cut  with 
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facility,  when  freshly  quarried,  and  makes  a  fine  building  stone,  either  for 
cat-work  or  for  heavy  walls.  Some  of  the  beds  are  thick  enough  to  furnish 
dimension-stone  of  a  large  size.  At  the  present  time  (1864)  the  demand  for 
this  stone  is  limited  to  the  vicinity  of  the  quarries ;  but,  when  the  railroad  is 
completed  to  this  point,  this  rock  may  be  profitably  furnished  to  distant  and 
less  favored  localities.  This  bed  will  furnish  a  good  material  for  heavy  walls, 
at  every  locality  where  we  saw  it  exposed  in  this  county. 

The  Keokuk  limestone  will  also  furnish  a  very  good  building  stone,  wherever 
the  lower  part  of  the  bed  is  found  exposed.  This  portion  of  the  bed  afibrds 
layers  of  light  bluish-gray,  compact  limestone,  from  six  inches  to  a  foot  in 
thickness,  that  may  be  used  for  all  the  ordinary  purposes  for  which  material 
of  this  kind  is  required.  In  the  upper  part  o£  the  bed  the  layers  are  thin  and 
cherty. 

The  sandstone  overlying  the  coal-seam  on  Birch  creek  hsB  all  the  charac- 
teristics of  a  reliable  building  stone.  It  is  a  massive  micaceous  sandstone, 
containing  considerable  ferruginous  matter,  withstands  atmospheric  influences 
well,  and  forms  a  bold  mural  wall  along  the  blufls  of  the  creek,  from  fifteen 
to  twenty  feet  in  hight.  It  will  furnish  an  abundant  supply  of  building  stone 
for  this  part  of  the  county.  On  Bear  creek,  the  sandstone  is  more  unevenly 
bedded,  and  somewhat  unevenly  textured,  some  portions  of  it  showing  a  dispo- 
sition to  crumble  on  exposure  to  the  atmosphere.  If  quarried  for  building 
stone,  where  it  presents  this  appearance,  it  should  be  selected  with  care ;  and 
the  soft  portions  of  the  rock  should  be  rejected.  In  a  word,  this  county  has 
an  abundant  supply  of  building  stone,  not  only  for  the  use  of  the  inhabitants 
within  its  own  borders,  but  also  a  large  surplus  for  the  supply  of  other  portions 
of  the  State. 

The  agricultural  resources  of  this  county  are  very  similar  to  those  of  Jersey 
county ;  and  what  we  have  said  in  relation  to  the  soil  and  timber  of  that  county 
would  be  equally  applicable  to  this.  The  prairies  are  usually  small ;  and  all  the 
streams  are  skirted  with  belts  of  excellent  timber.  Away  from  the  river  bluffii, 
the  lands  are  generally  level  or  gently  rolling ;  and  the  soil  is  very  productive. 
Com  and  wheat  are  the  great  staples  of  this  portion  of  the  State ;  and  the  cul- 
tivation of  these  great  cereals,  and  stock-raising,  are  the  principal  pursuits 
of  the  farmer.  Since  the  completion  of  the  railroad  through  this  eounty,  its 
market  facilities  are  greatly  increased,  and  the  value  of  its  rich  farming  lands 
correspondingly  enhanced,  since  its  products  are  made  accessible  to  the  best 
markets  of  the  country,  at  all  seasons  of  the  year. 
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This  oonnty  lies  immediately  north  of  Oreene,  which  forms  its  soathern 
boandary,  and  it  is  bounded  on  the  west  by  the  Illinois  river,  and  on  the  north 
and  east  by  Morgan  oonntj.  It  embraces  a  superficial  area  of  abont  seven 
townships,  or  two  hundred  and  fif^-two  square  miles.  A  broad  belt  of  alluvial 
bottom  lands,  from  three  to  four  miles  in  width,  skirt  the  shore  of  the  Illinois 
river,  and  extend  from  north  to  south  throughout  the  county.  These  bottoms 
are  mostly  prairie,  with  narrow  belts  of  timber  skirting  the  streams.  The 
middle  portion  of  the  county  is  generally  rolling;  and  some  portions  of  it 
adjacent  to  the  river  bluffs  are  broken  and  hilly.  The  eastern  portion  is  com- 
paratively level,  and  is  interspersed  with  small  prairies.  More  than  one-half 
of  the  entire  surface  of  the  county  was  originally  covered  with  a  heavy  growth 
of  timber,  embracing  the  usual  varieties  already  enumerated  in  the  counties 
south  of  this. 

The  ancient  valley,  now  occupied  by  the  Illinois  river  and  its  alluvial  bottoms, 
was  originally  much  wider  through  a  considerable  portion  of  the  county  than 
it  is  at  the  present  time,  and  was  excavated  through  solid  limestone  strata,  to 
the  depth  of  more  than  a  hundred  feet.  This  valley  originally  extended  con- 
siderably farther  east  than  the  present  line  of  river  bluffs,  through  that  part 
of  the  county  lying  south  of  the  Mauvais-terrej  down  to  within  about  a  mile  of 
the  south  line  of  the  county;  and  the  limestone  strata  have  been  entirely  re- 
moved by  erosion,  their  place  being  now  occupied  by  accumulations  of  Loess 
and  Drift,  which  form  the  bluffs;  and  it  seems  probable  that  the  original 
valley  was  nearly  or  quite  twice  as  wide  at  this  point  as  the  present  one.  The 
date  of  this  erosion  can  not  now  be  determined,  farther  than  to  state  that  it 
oocured  anterior  to  the  accumulation  of  the  Quaternary  formation,  and  sub- 
sequent to  the  deposit  of  the  Lower  Carboniferous  limestones. 

In  4;he  vicinity  of  Moore^s  coal  bank,  on  Sandy  creek,  we  see  unmistakable 
evidences  of  an  erosion  that  must  have  taken  place  at  a  period  anterior  to  the 
deposit  of  the  Coal  Measures,  and  subsequent  to  the  formation  of  the  Lower 
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Carboniferous  limestones,  because  we  find  that  the  St.  Louis  limestone  and  the 
upper  beds  of  the  Keokak  limestone  have  been  removed  by  erosive  forces,  and 
that  the  overlying  Conglomerate  of  the  Coal  Measures  is  here  made  up  in  part 
of  the  fragments  of  the  missing  limestones,  and  rests  unconformably  on  the 
Archimedes  beds  of  the  Keokuk  series.  It  is  perhaps  impossible  to  determine 
at  the  present  time  whether  or  not  these  erosions  of  the  limestone  strata  at  the 
two  localities  cited  are  due  to  a  single  cause,  and  occurred  simultaneously  in 
time;  but  it  seems  quite  probable  that  they  did  not,  otherwise  the  coal-bearing 
strata  should  be  found  filling  in  part  the  ancient  river  valley  in  the  place  of 
the  Quaternary.  It  seems  more  probable  that  they  belong  to  two  distinct  and 
widely  separated  epochs,  one  of  them  dating  back  to  the  commencement  of  the 
coal  period,  and  the  other  occurring  much  later,  but  anterior  to  the  accumulation 
of  the  Quaternary  deposits,  and  simultaneous  with  the  formation  of  the  princi- 
pal valleys  in  which  our  large  rivers  now  run. 

From  the  point  where  the  limestones  disappear  in  the  blufib,  about  one  mile 
above  the  south  line  of  the  county,  to  the  MauvaU-terre  creek,  the  Quaternary 
deposits  are  the  only  formation  exposed  in  the  vicinity  of  the  bluffs,  and  these 
fill  the  eastern  portion  of  this  ancient  valley,  as  before  stated,  to  the  depth  of 
from  one  hundred  to  one  hundred  and  twenty  feet.  Where  these  heavy 
accumulations  of  Quaternary  beds  occur,  the  surface  is  cut  up  into  somewhat 
abrupt  hills  and  ridges,  as  is  seen  in  the  vicinity  of  Glasgow,  and  especially 
west  and  north-west  of  that  town.  These  lands,  however,  possess  an  excellent 
soil,  and  were  originally  heavily  timbered  with  white-oak,  hickory,  ash,  elm, 
walnut,  sugar-maple,  linden,  wild-cherry,  etc. ;  and,  since  they  have  been  brought 
under  cultivation,  they  prove  to  be  among  the  most  productive  lands  in  the 
county.  Wherever  the  land  was  originally  covered  with  such  a  growth  of 
timber  as  that  just  mentioned,  there  can  be  no  question  as  to  the  superior 
quality  and  productive  capacity  of  the  soil ;  and  these  lands  are  really  prefera- 
ble, for  most  agricultural  purposes,  to  the  best  prairie  lands  of  the  adjacent 
region. 

In  the  geological  structure  of  this  county,  we  find  but  a  slight  variation  from 
that  presented  by  the  adjoining  county  of  Greene ;  and  a  general  section  of 
the  strata  will  be  found  to  present  only  this  difference,  that  the  Kinderhook 
group  will  be  wanting  at  the  base,  and  a  few  feet  in  thickness  of  Coal  Measures 
near  the  top,  cutting  off  coals  No.  5  and  6,  and  their  associated  strata.  The 
following  section  will  show  the  relative  thickness  and  order  of  superposition  of 
strata  in  this  county : 
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Nettle's  coal-bank  is  on  the  north-east  quarter  of  section  25,  township  12, 
range  11,  about  eight  miles  north-east  of  Whitehall.  The  coal  averages  about 
three  feet  in  thickness,  and  is  overlaid  by  from  three  to  five  feet  of  bituminous 
shale,  which  forms  a  good  roof  to  the  coal.  Above  the  shale,  there  is  a  bed 
of  massive  sandstone,  twenty  feet  or  more  in  thickness,  similar  to  that  at 
Rock  bridge.  Under  the  coal,  there  b  a  bed  of  shaly  clay,  not  more  than  a 
foot  or  two  in  thickness,  which  rests  upon  a  hard  steel-gray  nodular  limestone, 
about  four  feet  thick.  These  beds  outcrop  along  the  creek  for  a  distance  of 
about  three  miles  above  Nettle's  place,  the  fall  of  the  creek  being  just  about 
equal  to  the  dip  of  the  coal,  and  in  the  same  direction,  which  is  to  the  south- 
east. 

On  Wolf  Run,  about  a  mile  and  a  half  east  of  Whitehall,  a  seam  of  coal 
outcrops  along  the  creek  for  a  distance  of  a  mile  or  more,  and  has  been  opened 
at  several  points.  It  is  from  two  feet  to  two  and  a  half  in  thickness,  and  is  a 
clear  bright  coal,  breaking  in  regularly  shaped  blocks,  and  quite  free  from  sul- 
phuret  of  iron.  It  is  overlaid  by  about  two  feet  of  bituminous  shale,  which 
passes  upward  into  a  blue  clay  shale,  which  is  overlaid  by  sandstone.  Below 
the  coal  there  is  an  excellent  bed  of  fire-clay,  from  eight  to  ten  feet  thick. 
The  upper  openings  on  this  creek  are  on  the  lands  lately  owned  by  David  Ran- 
kin, and  the  lower  one  on  the  lands  of  Isaao  Tulison. 

On  the  south-east  quarter  of  section  36,  township  11,  range  12,  about  four 
miles  north-east  of  Carrollton,  a  coal-seam  has  been  opened  on  the  west  fork 
of  Whitaker's  creek,  which,  with  the  associated  rocks,  forms  the  following 
section : 

.   r  Brown  sandy  shale • 10  to  12    feet. 

*»E  J  Bituminous  shale 2     *  * 

l|  i  Coal H  ** 

^  (  Shaly  clay,  passing  downward  into  a  sandy  conglomerate 10  to  16     * ' 

Band  of  iron  ore..... 1^  ** 

Hydraulic  limestone 4  to    6     ** 

Keokuk  limestone 16  to  20     *  < 

The  beds  above  the  band  of  iron  ore  in  this  section  belong  to  the  Coal 
Measures,  and  those  below  to  the  Lower  Carboniferous  limestone.  It  will  be 
observed,  in  this  section,  that  the  St.  Louis  limestone,  upon  which  the  Coal 
Measures  usually  rest  in  this  county,  is  not  represented,  unless  it  be  by  the 
bed  of  hydraulic  limestone.  The  Keokuk  limestone  is  well  marked,  presenting 
the  usual  characteristics  that  distinguish  it  at  other  localities.  The  iron  ore 
above  the  hydraulic  limestone  is  an  earthy  brown  hematite  of  good  quality.^ 
The  coal-seam  is  only  about  eighteen  inches  in  thickness;  and  the  work  of 
mining  it  appeared  to  have  been  temporarily  suspended.     This  coal  has  been 

*For  an  analysis  of  this  ore,  see  appendix  to  this  Tolume, 
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opened  on  the  east  fork  of  Whitaker's  creek,  and  also  on  Bear  creek,  on  Mr. 
Blanohabd*6  place,  abont  a  mile  and  a  half  above  the  mouth  of  the  creek. 

Blanohard's  coal  bank  is  on  the  north-west  quarter  of  section  14,  township 
11,  range  11.  The  coal  varies  in  thickness  from  two  to  three  feet,  and  is 
overlaid  by  bituminous  shale  and  massive  sandstone.  This  seam  appeared  to 
be  the  same  as  Nettle's  coal,  on  Birch  creek.  A  mile  and  a  half  below  Blanch- 
ard's,  the  St.  Louis  limestone  is  to  be  seen  in  the  bluffs  of  the  creek ;  but  the 
intervening  beds  between  the  coal  and  the  limestone  are  not  exposed. « In  sink- 
ing the  well  for  the  steam  mill  at  Carrollton,  a  thin  seam  of  coal,  about  six 
inches  thick,  was  said  to  have  been  passed  through  at  a  depth  of  about  seventy 
feet  below  the  sur&ce.  Although  the  Coal  Measures  underlie  nearly  all  of  the 
eastern  half  of  the  county,  they  comprise  only  the  horison  of  the  lower  coal 
seam,  over  a  considerable  portion  of  this  area ;  and,  along  the  extreme  western 
borders  of  Uie  coal-field,  even  this  is  too  thin  at  many  localities  to  be  worked  to 
advantage,  and  the  eastern  range  of  townships  must  be  mainly  relied  on  for  a 
supply  of  coal.  The  measures  in  this  county  comprise  the  whole  range  of  the 
productive  Coal  Measures,  as  they  are  developed  in  this  portion  of  the  State; 
but  the  two  principal  coals,  Nos.  5  and  6,  only  extend  a  little  over  the  eastern 
line  of  the  county,  and  consequently  underlie  but  a  very  small  area  in  this 
county,  while  the  lower  part  of  the  measures,  which  underlie  all  the  eastern 
portion  of  the  county,  only  have  two  of  the  four  lower  seams  developed,  and 
these  range  in  thickness  from  eighteen  to  thirty-six  inches.  Hence  Greene 
county  is  not  as  well  supplied  with  coal  as  either  Jersey  or  Macoupin ;  and  the 
principal  deposits  are  confined  to  the  eastern  portion  of  the  county.  The  seam 
at  Nettle's  mine,  on  Brush  creek,  and  at  Blanohard's,  on  Bear  creek,  I  regard 
as  probably  the  same  as  the  Exeter  coal,  in  Scott  county,  and  Tulison's  bank, 
two  miles  north-east  of  Whitehall,  may  be  referred  to  the  same  horizon.  Bur- 
rows' coal  probably  holds  a  higher  position,  and  perhaps  represents  either 
No.  2  or  3  of  the  general  section  of  the  Coal  Measures  in  central  and  northern 
Illinois. 

St  Loins  Limestone — ^This  formation  is  quite  variable  in  this  county,  both 
as  regards  its  thickness  and  its  lithological  characters.  On  Link's  branch, 
south  of  Carrollton,  and  about  a  half  mile  east  of  the  State  road  from  Car- 
rollton to  Jerseyville,  a  fine  quarry  has  been  opened  in  this  limestone,  on  the 
lands  of  Mr.  Joseph  Stohr.  The  thickness  of  the  rock  at  these  quarries  is 
about  fifteen  feet ;  and  the  lower  ten  is  a  heavy-bedded  magnesian  limestone, 
some  of  the  layers  being  from  two  to  three  feet  thick.  The  prevailing  colors 
are  light  yellowish  gray  and  brown ;  and  these  colors  often  replace  each  other 
in  the  same  stratum.  The  rock  is  even- textured,  free  from  chert  or  other  sili- 
cious  material,  and  dresses  easily;  and  these  quarries  afford  most  of  the  cut 
stone  used  at  Carrollton.  The  lowest  strata  seen  at  these  quarries  appeared  to 
be  a  hydraulic  limestone,  and  was  about  eighteen  inches  thick.   At  the  crossing 
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of  the  State  road,  a  half  mile  further  up  the  creek,  the  rock  is  not  so  eyen- 
textured,  some  of  the  strata  being  too  bard  to  dress  jreadilj,  and  otbers  too  soft 
to  stand  exposure  to  tbe  atmospbere.  The  whole  thickness  of  the  beds  exposed, 
from  tbe  State  road  to  Stobr's  quarries,  may  be  estimated  at  from  twentj-fiye 
to  thirty  feet.  In  tbe  upper  part  of  tbb  group,  near  tbe  State  road,  there  is  also 
another  stratum  of  what  appeared  to  be  a  hydraulic  limestone,  about  two  feet 
thick. 

On  tha  road  from  Carrollton  to  Turpin's  mill,  this  limestone  is  found  out- 
cropping in  the  beds  of  the  small  creeks  that  empty  into  tbe  Macoupin.  Tur- 
pin's mill  is  on  section  16,  township  9,  range  11 ;  and  the  St.  Louis  limestone  is 
fotind  well  exposed  on  a  small  branch  about  a  quarter  of  a  mile  west  of  the  mill. 
The  lower  part  of  the  bed,  as  it  appears  at  this  locality,  is  a  brown  arenaceous 
limestone,  while  the  upper  is  of  a  gray  and  mottled  color,  and  sufficiently  pure 
to  be  burned  for  lime,  though  not  a  yery  good  material  for  that  purpose.  The 
entire  thickness  of  the  beds  exposed  here  is  only  about  fifteen  feet. 

At  Thompson's  mill,  on  the  north-east  quarter  of  section  10,  township  11, 
range  11,  there  is  an  exposure  of  about  twelye  feet  of  this  formation.  The 
upper  four  feet  is  a  brown  magnesian  limestone,  and  the  lower  eight  feet  an 
earthy,  grayish-brown  hydraulic  limestone,  exactly  resraubling  in  appearance 
Ihe  hydraulic  layers  of  this  formation  at  other  localities.  This  is  the  thickest 
bed  of  this  kind  of  rock  found  in  the  county;  and,  if  it  should  proye  on  trial  to  be 
as  good  a  hydraulic  rock  as  its  appearance  would  indicate,  it  will  become  yaluable 
for  the  manufacture  of  cement.*  It  is  no  doubt  the  equiyalentof  the  hydraulic 
limestone  noticed  at  the  coal  mine  on  the  west  fork  of  Whitaker's  creek,  and 
is  here  nearly  twice  as  thiek  as  at  that  locality.  Fossils  are  quite  scarce  in 
this  formation,  at  nearly  eyery  locality  examined  in  this  county.  Some  inter- 
esting forms  of  Bryozoa  were  obtained  at  tbe  quarries  on  Link's  branch,  and 
we  saw,  in  the  cabinet  of  Dr.  Farley,  of  Jerseyyille,  a  fine  specimen  of  Cohu- 
forta,  probably  (7.  VerMwUiana^  that  was  found  at  this  locality. 

Keokuk  Limestone, — This  formation,  with  the  oyerlying  St.  Louis  limestone, 
occupies  a  belt  immediately  beyond  the  western  borders  of  tbe  Coal  Measures, 
and  interyening  between  them  and  tbe  Burlington  limestone  in  the  yicinity  of 
the  riyer  bluffo.  This  belt  is  from  three  to  four  miles  in  width;  and  tbe 
Keokuk  limestone,  which  forms  the  greatest  portion  of  it,  outcrops  on  the 
tributaries  of  Macoupin  and  Apple  creeks,  and  on  the  last  named  creek  itself, 
a  half  mile  below  the  bridge,  on  the  main  road  from  Carrollton  to  Whitehall. 

On  the  small  creek,  a  half  mile  south  of  Whitehall,  the  upper  part  of  the 
Keokuk  limestone  is  found  outcropping  for  a  distance  of  a  mile  and  a  half  or 
more  on  either  side  of  the  creek.  The  rock  is  here  a  thin-bedded,  cberty,  gray 
limestone,  with  thin  partings  of  calcareo-argillaoeous  shale.     It  seldom  affords 

*  For  an  analysiB  of  this  limestone,  see  the  apperdix  to  this  yolome. 
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straU  more  than  six  inched  thick,  and  is  therefore  not  a  desirable  building  stone, 
except  for  light  walls  It  affords  some  characteristic  fossils  at  this  locality, 
among  which  are  Archimedes  Owenana^  PlcUyceras  equiUUera^  Agaricocrinu$ 
AmericanuSj  Productus  punctatus,  Spiri/er  cutpidatw  and  S.  Keokuk.  The  fos- 
sils of  this  formation  are  not  so  numerous  or  so  well  preserved  at  the  localities 
examined  in  this  couaty  as  they  are  in  the  same  beds  in  Jersey  county. 

On  the  west  fork  of  Whitaker's  creek,  these  same  beds  are  exposed,  between 
the  coal  bank  and  the  mouth  of  the  <nreek,  and  afford  the  same  varieties  of 
fossils  obtained  in  the  vicinity  of  Whitehall.  On  Apple  creek,  a  short  distance 
below  the  bridge  on  the  Carrollton  and  Whitehall  road,  the  lower  beds  of  this 
limestone  are  exposed,  affording  layers  from  twelve  to  eighteen  inches  thick. 
No  point  was  found  in  the  county  where  the  whole  of  this  formation  could  be 
seen  in  a  single  section ;  and,  for  a  general  description  of  its  characteristic  fea- 
tures, as  well  as  the  determination  of  its  thickness,  we  have  relied  upon  the 
results  of  local  examinations  of  such  portions  of  the  formation  as  could  be 
found  exposed  in  different  parts  &f  the  county.  We  have  estimated  its  thick- 
ness, approximately,  at  one  hundred  to  one  hundred  and  twenty-five  feet;  but 
it  may  be  somewhat  greater  even  than  that. 

Burlington  Limestone. — ^The  outcrop  of  this  formation  is  confined  to  the 
western  part  of  the  county.  It  forms  the  main  portion  of  the  river  blufb 
throughout  the  whole  extent  of  the  county,  from  north  to  south,  and  extends 
eastward  from  the  bluffs,  forming  a  belt  from  three  to  four  miles  in  width.  At 
the  south  line  of  the  county,  where  Macoupin  creek  intersects  the  river  blufb, 
the  lower  part  of  this  limestone,  about  seventy  feet  in  thickness^  forms  the  upper 
part  of  the  bluff,  and  is  underlaid  by  fifty-four  feet  of  the  ash-colored  shaly 
limestones  of  the  Kinderhook  group.  From  this  point  to  the  north  line  of  the 
county,  this  limestone  is  seen  in  a  continuous  exposure,  except  where  intersected 
by  the  vallejs  of  the  small  streams;  and  it  often  presents  mural  difis  of  lime- 
stone along  the  face  of  the  blufb,  from  seventy-five  to  a  hundred  feet  in  hight. 

At  James  J.  Eldridqe's  place,  the  limestone  measures  a  hundred  feet  in 
thiokneas,  above  the  road  at  the  foot  of  the  bluff,  and  is  capped  by  a  mound 
of  Loess  sixty  feet  high ;  and  the  blufb  very  generally  culminate  in  this  vicinity 
in  bald  knobs,  covered  only  with  grass,  giving  a  very  picturesque  outline  to 
the  landscape.  The  limestone  at  Eldridge's  place  is  a  light-gray  crinoidal 
rock,  in  quite  regular  beds,  with  comparatively  but  little  cherty  material,  and 
forms  an  excellent  building  stone,  which  is  extensively  used  not  only  at  this 
locality,  but  by  the  wealthy  fanners  occupying  the  bottom  lands  at  the  foot  of 
these  Uufis  throughout  the  county,  for  dwellings  and  bams,  and  also  for  fences. 
About  half  a  mile  below  the  county  line,  between  Greene  and  Scott,  the 
limestone  bluffs  are  about  one  hundred  feet  high,  and  are  capped  with  forty 
feet  of  Loess. 

—17 
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teeth.  It  is  overlaid  by  aboat  eight  feet  of  shaly  limeetone,  without  fossils. 
At  Henbt  Smith's  place,  scarcely  a  half  mile  above  the  locality  just  de- 
scribed, extensive  quarries  have  been  opened  for  building  stone.  The  rock  is 
here  mainly  an  even-bedded«  greenish-gray  sandstone,  with  some  thin  layers  of 
magnesian  limestone,  and  is  an  excellent  building  stone.  A  half  mile  below 
Bluff  City,  a  similar  rock  has  been  quarried  for  the  construction  of  culverts  on 
the  railroad.  At  this  point,  the  sandstone  contains  many  fragments  of  plants, 
and  resembles,  and  might  be  easily  mistaken  for,  a  Coal  Measure  sandstone. 
About  a  mile  east  of  Bluff  City,  near  V angundy's,  we  find  regular  beds  of  gray 
limestone,  belonging  to  the  St.  Louis  series,  outcropping  in  the  bluffs  of  the  creek, 
and  presenting  the  usual  characters  of  the  calcareous  beds  of  this  formation .  From 
what  has  been  said  of  the  various  outcrops  of  this  limestone  in  this  county,  it  will 
be  seen  that  it  is  exceedingly  variable  in  its  appearance  and  lithological  characters; 
and,  if  an  observer  was  to  n^eet  with  it  for  the  first  time  in  this  county,  he  would 
most  likely  be  somewhat  puzzled  by  the  peculiar  features  that  would  be  presented 
for  his  examination;  for  we  here  find  the  commencement  of  certain  lithological 
changes  in  the  character  of  this  formation,  which,  on  the  eastern  borders  of  the 
ooal-field,  extend  into  the  lower  groups,  and  merge  nearly  the  whole  of  the  Lower 
Carboniferous  limestone  series  into  green  shales  and  shaly  sandstone. 

Keokuk  Limestone, — The  only  exposure  of  any  considerable  portion  of  this 
limestone  met  with  in  this  county  was  on  the  Little  Sandy,  where  it  directly 
underlies  the  Coal  Measures.  The  rock  at  this  exposure  is  quite  thin-bedded 
and  cherty;  and  not  more  than  ten  or  fifteen  feet  in  thickness  was  to  be  seen 
here.  At  the  river  bluff,  on  the  Exeter  and  Naples  road,  there  is  an  expo- 
sure of  about  thirty-five  feet  of  calcareo-argillaceous  shales,  with  geodes,  which 
no  doubt  represent  the  upper  part  of  this  formation.  About  the  middle  of  the 
bed,  at  this  locality,  there  is  a  band  of  hard  brown  magnesian  limestone,  about 
two  feet  thick,  which  contains  Hemrpronites  crenutria,  Spirifer  Keokuk^  Pro- 
ductus  punctatus,  etc.  These  beds  undoubtedly  belong  above  those  that  outcrop 
on  the  Little  Sandy.  The  lower  part  of  this  limestone  we  did  not  find  exposed 
at  any  of  the  localities  examined  in  this  county. 

Burlington  Limestone. — A  half  mile  above  the  south  line  of  the  county,  on 
William  T.  Collins'  place,  there  are  about  one  hundred  and  twenty  feet  of 
this  limestone  exposed  in  the  river  bluffs;  and  it  is  overlaid  by  from  fifty  to 
sixty  feet  of  Loess.  The  limestone  here  presents  its  usual  characters  of  alter- 
nating beds  of  light-gray  and  brown  limestone,  with  some  cherty  material  in 
seams  and  nodules.  This  limestone  appears  along  the  bluffs  for  about  a  mile 
above  the  Greene  county  line,  when  it  disappears;  and  the  mural  bluffs,  which 
it  forms  wherever  it  is  found,  give  place  to  rounded  hills  of  Loess  and  Drifl. 
About  a  half  mile  south  of  Glasgow,  this  limestone  is  again  seen  on  a  small 
branch  of  the  Big  Sandy,  in  an  exposure  about  fifty  feet  in  thickness,  where  it  pre. 
sents  the  same  general  characters  as  at  the  locality  first  noticed.  The  upper  part 
of  the  mass  is  quite  cherty  here,  and  is  comparatively  worthless  for  economical 
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purposes ;  but  the  lower  part  affords  massive  beds  of  gray  and  brown  limestone 
of  good  qoalitj.  Fossils  were  more  abundant  at  this  locality  than  in  the  river 
bluffs ;  and  we  found  the  following  species :  Spin/er  Grimen,  S^  plenusy  Orthis 
MxchUiniy  Athyris  lameUoza^  Actinocrinus  ChristyCy  A,  VemeuilianuSy  A,  Mu- 
souriensis,  A.  muUiradiahi$j  and  undetermined  species  of  Cyathocrinus  and 
Agaricocrinus, 

Economical    Qeology. 

Coal. — More  than  one  half  of  the  entire,  surface  of  the  county  is  underlaid 
by  the  Coal  Measures )  and,  although  these  measures  only  include  the  horizon 
of  three  seams  of  coal,  only  one  of  which  appears  to  be  developed  over  any 
considerable  extent  of  surface,  yet  the  Exeter  seam  alone,  which  is  the  most 
reliable  one  in  this  county,  will  furnish  an  ample  supply  for  all  local  demands. 
From  its  position  at  the  very  base  of  the  measures,  it  must  necessarily  underlie 
the  whole  extent  of  surface  which  the  Coal  Measures  cover,  and  no  natural 
exposure  of  the  proper  horixon  for  this  coal  was  seen ;  but  the  coal  itself  was 
present.  The  seam  varies  in  thickness  from  two  to  three  feet,  and  has  a  good 
slate  roof  that  admits  of  the  removal  of  all  the  coal,  and  requires  only  a  mode- 
rate expense  for  cribbing ;  and  the  coal  it  affords  is  better  than  an  average  of 
the  Illinois  coals  in  quality.  In  the  summer  of  1853,  while  engaged  in  making 
a  preliminary  examination  of  the  counties  adjacent  to  the  Illinois  river,  I  found 
that  '^  Frost's  coal"  had  a  wide-spread  reputation  throughout  the  adjoining 
counties  on  both  sides  of  the  river  as  the  best  smith's  coal  in  this  portion  of  the 
State;  and  I  fully  expected,  on  reaching  the  locality  of  this  celebrated  coal,  to 
find  that  it  was  furnished  by  a  different  seam  from  any  that  was  worked  in  the 
adjacent  r^on.  But,  on  reaching  Frost's  mine,  I  was  somewhat  surprised  to 
find  that  his  celebrated  smith's  coal  was  obtained  from  the  same  seam  that  I  had 
been  tracing  through  the  adjoining  counties,  and  that  its  enviable  reputation 
was  solely  due  to  the  judicious  manner  in  which  the  mine  was  worked.  The 
top  coal,  which  was  quite  free  from  solphuret  of  iron,  was  separated  from  the 
inferior  portion  in  mining;  and  the  different  qualities  of  coal  were  sold  at  dif- 
ferent prices  and  for  the  special  uses  to  which  they  were  best  adapted.  If  the 
coal-miners  and  dealers  generally  in  this  State  would  adopt  a  similar  system,  it 
would  tend  to  greatly  improve  the  reputation  of  the  Illinois  coals  wherever 
they  are  used.  Three  analyses  were  made  by  Mr.  Pratten,  of  coals  from  this 
seam  in  Scott  county,  with  the  following  result : 

^  Barkers  CoaL 

Specific  gravity 1.2896 

Loss  in  cokiog. 42 . 8 

Total  weight  of  coke........ 57.2  — 100.00 

Moisture 5  5 

Volatile  matters 87  8 

Carbon  in  coke. 62  2 

Ashes  (light  brown) 5.0  ^100.00 
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HxHer  Mine, 

Specific  gravity • 1. 288 

Loss  ID  coking 42 .  87 

Total  weight  of  coke 67  88—100.00 

Moisture 12.10 

Volatile  matters 80  27 

Carbon  in  coke 50  18 

Ashes  (red) 7.60—100.00 

Frotfi  Coal 

Specific  grarity • •• 1.2883 

Loss  in  coking. 46 .  87 

Total  weight  of  coke 58 .  68— 100 .  00 

Moisture 8  60 

Volatile  matters 87 .  87 

Carbon  in  coke 46 .  68 

Ashes  (red) 7.10—100.00 

It  is  bat  just  to  add  that  these  analyses  were  made  from  selected  specimens 
of  these  coals^  and  may  be  taken  as  fairly  representing  that  part  of  the  seam 
affording  the  smith's  coal.  Barker's  mine  is  two  miles  and  a  half  north-east  of 
Winchester,  on  the  south-east  quarter  of  section  22,  township  14,  range  12. 
The  coal  at  this  locality  avenges  about  thirty  inches  in  thickness,  and  has  a 
good  slate  roof.  This  seam  of  coal  will  yield  aboat  two  and  a  half  million  tons 
to  the  square  mile,  and  probably  underlies  as  much  as  three  townships,  or  one 
hundred  and  eight  square  miles  in  this  county. 

Clays — ^The  most  extensive  and  valuable  deposit  of  clays  to  be  found  in  this 
portion  of  the  State  is  that  underlying  the  Exeter  coal-scam.  In  the  vicinity 
of  Winchester,  it  is  from  ten  to  twelve  feet  in  thickness,  and  is  most  readily 
procured  from  those  localities  where  the  overlying  strata  have  been  removed  by 
erosion,  and  the  clay  has  been  subjected  to  atmospheric  influences  during  the 
Drift  period,  which  have  had  a  &vorable  effect  in  rendering  it  fit  for  imme- 
diate use.  The  same  effect  may  also  be  produced  by  throwing  it  out  of  the 
bed,  and  exposing  it  for  several  months  to  atmospheric  influences.  It  some- 
times appears  as  a  regularly  stratified  clay  shale,  and  again  as  an  unbtratified 
fire-clay.  Its  color  is  a  light  ashy-gray,  inclining  to  yellow.  It  outcrops  along 
the  western  borders  of  the  coal-field,  sometimes  lying  immediately  under  the 
Exeter  coal,  and  at  other  localities  separated  from  the  coal  by  the  steel-gray 
nodular  limestone  already  noticed.  It  varies  in  thickness  from  three  to  twelve 
feet,  and  was  found  at  every  locality  in  this  county  wher^B  the  base  of  the  Coal 
Measures  was  exposed;  and  its  near  proximity  to  the  coal  adds  materially  to 
its  value.  It  will  afford  an  inexhaustible  supply  of  material  suitable  for  the 
manufacture  of  drain-tile,  potter's  ware,  and  fire-brick.  The  brown  sub-soil 
clays  upon  the  uplands  every  where  furnish  material  suitable  for  the  manufac- 
ture of  common  brick ;  and  the  sand  necessary  for  the  same  purpose,  and  for 
mortar,  is  abundantly  supplied  from  the  beds  of  modified  Drift  in  the  valleys. 
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Iron  Ore. — Bands  of  hematite  iron  ore  were  found  at  two  localities  in  this 
county,  one  of  which  was  at  Moore's  coal  mine,  on  Little  Sandy.  At  this  point, 
there  are  two  hands  of  nodular  ore,  from  six  inches  to  a  foot  in  thickness,  in  the 
shales hetween  the  potter's  clay  and  the  Lower  Carhoniferous  limestones.  At  ahout 
the  same  horizon,  there  is  a  similar  hand  in  the  vicinity  of  Exeter,  which  is  ahout 
a  fpot  in  thickness.  These  hold  the  same  stratigraphical  position  as  the  iron  hands 
noticed  on  Whitaker's  creek,  in  Greene  county.  They  are  probably  too  thin  at 
these  localities  to  be  profitably  mined  at  the  present  time. 

HydrauUc  Limestone. — ^At  several  localities  in  this  county,  the  St.  Louis  lime- 
stone affords  beds  of  earthy  buff-colored  or  yellowish-gray  limestone,  that  presents 
all  the  usual  characteristics  of  a  hydraulic  rock,  some  of  which  will  no  doubt 
become  valuable  for  the  manufacture  of  cement.  We  have  been  unable  to  obtain 
an  analysis  of  these  limestones  in  time  to  be  incorporated  in  this  report;  and  it 
will  perhaps  be  sufficient  for  the  present  to  direct  the  attention  of  those  owning 
the  quarries  to  the  &ct  of  their  occurrence  here,  that  they  may  test  by  actual 
experiment  their  fitness  for  hydraulic  purposes.  At  the  quarries  about  a  mile 
south-west  of  Winchester,  and  at  the  hill  on  the  Naples  road,  a  half  mile  west 
of  Exeter,  beds  of  this  kind  were  observed;  and  they  may  no  doubt  be  found  at 
other  localities  in  the  county. 

Limestone  for  Lime. — ^The  Burlington  limestone,  which  forms  the  river  bluff  in 
the  south-west  part  of  the  county,  will  furnish  an  ample  supply  of  material  for 
this  purpose,  which,  if  not  equal  to  that  made  firom  the  St  Louis  limestone,  will 
afford  a  very  good  lime  for  mortar  and  for  all  ordinary  uses.  In  the'vicinity  of 
Winchester^  the  evenly-bedded,  bluish-gray  limestone  of  the  St.  Louis  series  will 
afford  a  superior  article  of  lime,  and  an  abundant  supply  for  all  the  eastern  portion 
of  the  county.  The  same  beds  in  the  vicinity  of  Exeter  are  equally  well  adapted 
for  this  purpose. 

Building  Stone. — ^This  county  is  generally  well  supplied  with  good  building 
stone,  especially  in  the  middle  and  western  portions.  From  Glasgow  south  and 
west  to  the  river  bluffs  and  the  Greene  county  line,  the  Burlington  limestone 
outcrops  aa  all  the  streams,  forming  limestone  bluffs  from  fifty  to  a  hundred  feet 
in  hight.  The  rock  is  a  massive  light-gray  or  brown  crinoidal  limestone,  and 
often  affords  strata  two  feet  or  more  in  thickness,  which  dress  easily  and  form  an 
excellent  and  durable  building  stone.  Owing  to  the  expense  of  transportation, 
until  additional  facilities  are  obtained,  its  use  will  necessarily  be  restricted  to  the 
south-western  part  of  the  county.  The  St.  Louis  limestone  also  affords  good 
building  stone,  especially  for  foundation  walls  and  heavy  masonry,  such  as  abut- 
ments and  culverts,  to  which  the  brown  magnesian  beds  of  this  formation  are 
well  adapted.  Jilong  the  river  bluffs  above  the  Mauvais-terre,  the  arenaceous 
beds  of  this  formation  are  generally  used,  and  make  a  good  building  stone.  The 
middle  and  eastern  portions  of  this  county,  withiik  the  area  of  the  coal-field, 
may  be  supplied  to  some  extent  from  the  sandstone  overlying  the  Exeter  coal- 
seam,  which,  at  many  localities,  will  be  found  to  afford  a  durable  stone.    But  in 
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all  cases  a  Coal  Measure  sandstone  should  be  selected  with  much  care,  where 
it  is  used  as  a  building  stone,  and  always  rejected  if  it  does  not  stand  exposure 
well  at  the  natural  outcrop  of  the  bed. 

In  natural  resources,  and  all  the  material  elements  of  wealth,  it  will  be  seen, 
from  what  has  already  been  said,  that  Scott  county  ranks  among  the  most  favored 
in  this  portion  of  the  State.  With  a  soil  of  unsurpassed  fertility,  an  abundant 
supply  of  excellent  timber,  with  bituminous  coal  of  good  quality,  and  building 
stone,  potter's  clay,  etc.,  in  abundance,  it  would  be  difficult  to  find  a  locality 
where  greater  inducements  are  offered  to  the  industrious  and  enterprising  emi- 
grant, who  is  seeking  a  home  within  the  borders  of  our  highly  favored  State, 
than  are  to  be  found  in  this  county. 

Although  there  is  no  railroad  passing  directly  through  the  county,  yet  the 
Jacksonville,  Alton  and  St.  Louis  railroad  crosses  the  south-east  comer  of  the 
county,  and  the  Naples  branch  of  the  Great  Western  road  the  north-west 
corner,  while  the  main  portion  of  the  county  occupies  the  triangular  area  be- 
tween them.  The  Illinois  river,  which  forms  its  western  boundary,  affords  a 
cheap  outlet,  by  water  transportion,  for  all  the  agricultural  products  of  the 
county.  The  wide  beds  of  bottom  lands,  adjacent  to  the  Illinois  river,  possess 
a  very  fertile  soil,  and  produce  annually  large  crops  of  corn  and  other  cereals, 
and,  where  sufficiently  elevated  to  be  above  the  level  of  the  annual  overflows, 
will  perhaps  yield  a  more  liberal  return  for  the  labor  expended  in  their  cultiva- 
tion than  any  other  lands  in  the  county. 
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WASHINGTON    COUNTY. 

BT    HBNBT    BNOBLMANN. 

Wasliingtoii  oonnty  is  bounded  on  the  west  by  St.  Clair  connty,  on  tbe 
north  by  Clinton  county,  on  the  east  by  Jefferson  county,  and  on  the  south 
by  Randolph  and  Perry  counties.  It  embraces,  in  the  main,  townships  1,  2, 
and  3,  south  of  the  Baseline,  in  ranges  1^  2^  3,  4^  and  6  west  of  the  third 
principal  meridian ;  but  only  its  west,  south  and  east  lines  are  straight.  Hie 
northern  boundary  line,  which  separates  it  from  Clinton  county,  foUows  the 
Okaw  or  Kaskaskia  river  to  the  mouth  of  Crooked  creek;  then,  the  latter  to 
near  the  mouth  of  Orand-point  branch ;  then,  a  section  line  two  miles  north 
of  the  base  line,  through  township  1  north,  range  1  west,  to  the  third  prin- 
cipal meridian.  The  county  thus  embraces  an  area  of  a  little  over  fifteen 
townships,  or  about  five  hundred  and  fifty-seven  square  miles.  A  little  more 
than  one-half  of  this,  or  about  fifty-two  per  cent.,  is  prairie. 

The  counties  west  and  south  of  Washington  county-— St.  Clair  and  Perry—- 
are  conridered  amongst  the  richest  in  the  State  for  their  inexhaustible  wealth 
of  stone-coal.  The  coal-bearing  strata  of  these  counties  dip  to  the  east  and 
northward,  underneath  those  of  Washington  county ;  and  we  may,  therefore^ 
▼ery  properly  conclude  that  the  coal-seams  of  those  counties  extend  also  into 
this  county,  only  at  greater  depth.  Hence,  the  geological  formation  of  this 
county  is  the  upper  Coal  Measures,  embracing  strata  that  range  higher  in  the 
geological  series  than  any  discovered  in  St.  Glair  and  Perry  counties. 

Smfao&<onfiguraition» — Thi^  surfi^e  of  the  county  is  considerably  diversified, 
and  is  watered  by  numerous  streams.  In  the  northern  and  western  parts,  the 
water-eourses  run  into  the  Kaskaskia  river,  and  are  designated  as  follows : 
Orand-point  creek.  Crooked  creek,  Little  Crooked  ereek,  Plum  creek,  Elk- 
horn  creek ;  and  in  the  south-west.  Mud  creek.  The  southeastern  part  of  the 
eoonty  is  drained  toward  the  Big  Muddy  river  by  Locust  branch,  Beauoonp 
creek,  and  Little  Muddy  river.    The  wlude  width  of  the  county  is  only  eigh- 
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teen  miles ;  and  the  ascent  from  the  Kaskaskia  river  to  the  dividing  ridge, 
which  passes  a  little  beyond  the  middle  of  the  county,  is  therefore  considera- 
ble, and  produces  the  principal  inequalities  of  surface-configuration  observed 
in  the  county.  The  whole  south-eastern  half  of  the  county  is  high  land, 
embracing  the  dividing  ridge  between  the  different  systems  of  drainage ;  and 
spurs  of  that  ridge  extend  northward  and  southward  between  the  principal 
tributaries  of  the  larger  streams. 

The  prairies  occupy  all  the  flat  or  rolling  land  at  some  distance  from  the 
main  streams,  while  the  low  bottom  lands  along  the  water-courses,  and  some 
of  the  high  lands  next  adjoining  them,  are  covered  with  forest,  as  well  as  the 
more  broken  portions  of  the  ridges  near  the  upper  courses  of  the  streams, 
where  these  have  cut  their  channels  deep  into  the  hilb.  The  prairies  are 
therefore  of  two  classes — ^those  that  are  a  little  elevated  and  rather  level  near 
the  lower  course  of  the  streams,  and  more  elevated  and  rolling  prairies  on  the 
higher  ridges.  The  latter  are  the  so-called  **  ridge  prairies,"  while  the  former 
are  sometimes  designated  as  "  bottom  prairies." 

Beginning  in  the  south-west  corner  of  the  county,  we  have  first  an  arm  of 
Grand  Coti  prairie — a  regular  ridge-prairie  between  the  tributaries  of  Kaskas- 
kia and  Beaucoup  rivers.  Then  comes  Mud  prairie,  a  rather  low  and  flat 
prairie  between  Mud  creek  and  its  tributary.  Little  Mud  creek.  Next  follows 
£lkhorn  prairie.  Its  north-western  end,  near  Kaskaskia  river  and  the  lower 
course  of  Elkhorn  creek,  is  several  miles  wide,  rather  flat,  and  not  much  ele- 
vated ;  but  it  increases  in  elevation  toward  the  south-east,  and  continues  as  a 
narrow  ridge-prairie,  with  steep  breaks  at  its  margin,  round  the  head  of  Elk- 
horn  creek,  and  between  it  and  the  branches  of  Mud  creek  and  Swanwick 
creek.  Then  its  name  is  changed  into  Nashville  prairie  or  Grand  prairie. 
Grand  prairie  is  a  wide,  flat  and  moderately  elevated  upland  prairie,  in  the 
neighborhood  of  the  Kaskaskia  river,  between  the  lower  Elkhorn  creek  and 
Little  Crooked  creek ;  but  it  rises  toward  the  south,  and  forms  a  high  prairie 
ridge,  which  is  most  conspicuous  from  near  the  head  of  Plum  creek,  toward 
Nashville.  This  prairie  ridge  continues  eastward  toward  Bichview,  forming 
the  summit  of  the  divide  between  the  various  tributaries  of  the  Kaskaskia 
and  Big  Muddy  rivers.  It  also  sends  off  branches  west  and  east  of  Grand- 
point  creek,  and  south-eastward  beyond  Ashley.  These  are  all  known  as 
Grand  prairie,  and  become  lower  and  flatter  toward  the  lower  course  of  the 
creeks,  especially  toward  Crooked  creek.  Beside  these  main  prairies,  we  find 
some  smaller  ones  between  the  branches  of  Elkhorn  creek— one  on  the  ridge 
between  the  Beaucoup  and  Locust  branch ;  then  Three-mile  prairie,  somewhat 
lower  down  on  the  west  side  of  Locust  branch ;  and  finally,  in  the  extreme 
south-east  part  of  the  county,  another,  called  Mud  prairie — a  flat  ridge-prairie 
between  Beaucoup  and  Little  Muddy  rivers. 
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The  timbered  portion  of  Washington  county,  especially  in  the  southern  part, 
where  the  timber  prevails  largely  over  the  prairie,  closely  resembles  in  every 
respect  the  adjoining  districts  of  Perry  county.  We  have  here  the  same  post- 
oak  flats  wherever  the  ridges  are  sufficiently  level ;  the  oak  and  grass  barrens, 
where  they  are  more  rolling  and  broken ;  and  the  older  forests,  where  the  land 
is  most  broken.  Thus  we  find  post-oak  flats  on  the  north  side  of  Mud  creek, 
south-east  of  Mud  prairie;  then  east  of  Elkhorn  creek,  near  the  Little  prairie; 
between  Locust  branch  and  Watering  branch;  between  Locust  branch  and  the 
Beaucoup;  east  of  the  latter,  toward  Dry  prairie  and  Mud  prairie;  and  east  of 
the  Little  Muddy.  In  the  northern  part  of  the  county,  the  extent  of  timber  is 
much  more  limited,  and  is  chiefly  confined  to  the  bottom  lands  of  the  streams, 
and  to  narrow  belts  of  land  between  them  and  the  prairies. 

In  conformity  with  the  predominating  prairie  character  of  the  county,  and  on 
mocount  of  the  softness  of  most  of  the  strata,  outcrops  of  rocks  are  quite  scarce, 
and  rocky  clifGs  are  only  developed  on  a  small  scale;  and  on  several  of  the  creeks 
hardly  a  single  outcrop  of  rocks  has  been  discovered.  At  a  few  points  a  con- 
siderable thickness  of  rock  is  exposed,  although  seldom  in  a  continuous  outcrop. 
On  the  upper  course  of  Mud  creek,  and  on  its  branches,  I  observed  considerable 
outcrops  of  rocks,  while  in  its  lower  course,  even  in  this  county,  it  is  confined 
between  banks  of  clay.  Of  Elk-horn  creek  we  can  say  the  same.  In  its  upper 
course  it  has  worn  its  channel  through  the  same  strata  as  Mud  creek,  and  winds 
its  tortuous  way  past  many  a  bold  cliff  of  rock.  On  Little  Mud  creek,  on  the 
contrary,  we  find  only  a  single  small  exposure.  On  Kaskaskia  river,  as  far  as 
it  forms  the  boundary  of  this  county,  and  for  a  considerable  distance  above  and 
below,  only  a  single  small  outcrop  of  rocks  is  known,  and  but  two,  close  together, 
on  Crooked  creek.  Little  Crooked  creek  and  Grand-point  creek  have  each  a 
few  hardly  perceptible  outcrops  far  apart  along  their  banks.  On  the  branches 
of  Swanwick  creek,  and  on  Locust  branch,  we  do  not  find  a  single  one ;  but 
there  are  some  on  Watering  branch,  and  on  the  upper  course  of  the  Beaucoup, 
and  the  same  ledges  make  their  appearance  also  at  several  points  on  Little 
Muddy  river. 

Geological   Formations. 

The  upper  part  of  the  Coal  Measure  formation  prevails  all  over  Washington 
oounty,  to  the  exclusion  of  all  other  strata  except  the  Quaternary  deposits 
oovering  the  surface.  It  contains  only  some  thin  seams  of  coal,  and  overlies 
the  Lower  Coal  Measures,  the  coal-bearing  formation  of  Perry  and  St.  Clair 
oounties.  This  latter  formadon  undoubtedly  extends  underneath  the  strata  of 
Washington  counly,  and  thus  &r  we  have  no  reason  whatever  for  doubting  that 
the  coal-beds,  which  are  found  in  the  adjoining  counties,  may  also  extend 
under  Washington  counly,  only  at  a  greater  depth,  and  that  they  may  be  opened 
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and  worked  whenever  a  snfficient  demand  for  coal  liaa  been  created  to  warrant 
the  neceesaiy  outlay  of  capital. 

SEOTION  OF  THE  COAL  KEA8I7RE  8TBATA. 

(W  DE80INDIN0  OBDIB). 

1.  The  Upper  Scmcktone  Formation, — ^It  consistB  principally  of  sandstones 
and  arenaceous  and  argillaceons  shales,  with  some  calcareons  intercalations. 
These  latter  do  not  form  heavy  ledges,  but  either  thin  layers  of  rather  pore  or 
slaly  limestone,  or  else  heavier  layers  of  very  mach  mixed  rock,  of  calcareous 
sandstone  or  mudstone.  Such  is  the  rock  at  Joliflfs  mill,  on  Crooked  creek, 
which  is  supposed  to  be  about  sizly-two  feet  above  the  base  of  this  division,  but 
is  perhaps  a  higher  stratum.  Another  calcareous  ledge  is  found  in  the  upper 
part  of  this  formation  in  Washington  county,  together  with  a  seam  of  stone-coal 
from  eight  to  twelve  inches  in  thickness.  Some  coal  has  also  been  observed 
irr^ularly  distributed  through  a  sandstone,  sixty  or  seventy  feet  above  the  base 
of  this  division.  The  aggr^ate  thickness  of  this  upper  sandstone  formation 
in  Washington  county  is  estimated  at  between  two  hundred  and  two  hundred 
and  fifty  feet.'C 

.  2.  The  Shoal  Greek  Lvmettone-^A  light-colored,  grayish  or  bluish,  compact, 
dose-textured  limestone,  averaging  seven  feet  in  thickness,  which  is  remarkable 
for  its  uniform  development  over  a  wide  range,  far  beyond  the  limits  of  this 
oounly,  whereby  it  affords  a  marked  division  line  in  the  series  of  formations. 

3.  The  Slaiy  Divinon. — ^Below  the  Shoal  creek  limestone  generally  follow 
some  two  or  three  feet  of  black  laminated  slate,  which  at  some  points  contains 
a  thin  streak  of  coal;  then  shales,  arenaceous  shales  or  sandstones;  and  finally 
more  slates,  generally  with  a  thin  layer  of  slaty  limestone  or  merely  with  calca- 
reous concretions,  and  a  stratum  of  coal  firom  eight  to  sixteen  inches  in  thick- 
ness.   This  slaty  division  varies  in  thickness  firom  fifteen  to  fifty  feet. 

4.  The  Lower  Sandstone  Formation. — ^It  consists  mainly  of  sandstones  and 
arenaceous  and  argillaceous  shales,  and  corresponds  to  the  sandstone  formation 
of  the  upper  part  of  the  Coal  Measures  of  St.  Clair  and  Perry  counties.    Its 


*  We  are  at  a  loss  to  know  on  what  eyidence  the  above  estimate  is  based,  for  in  the 
section  of  the  NashyiUe  shaft,  given  on  a  following  page,  which  is  sonic  at  one  of  the  most 
elevated  points  in  the  coontj,  and  through  superficial  deposits  only  eleven  feet  in  thick- 
ness, we  find  that  but  sixty-nine  feet  of  strata,  including  sandy  and  argillaceous  shales, 
sandstone  and  impure  limestone,  were  passed  through  above  the  Shoal  creek  limestone ; 
and  at  Richview,  a  limestone  supposed  to  be  the  Shoal  creek  bed,  was  passed  through  in 
the  shaft  at  that  point,  at  a  depth  of  one  hundred  and  twenty  feet ;  but,  as  the  thieknesi 
of  the  superficial  olsjs  in  this  shaft  is  not  stated,  we  cannot  know  exactly  the  thickness 
of  these  upper  shales  at  that  point  They  are  probably,  however,  not  over  one  hundred 
feet  thick,  and  this  would  no  doubt  be  a  much  nearer  approximation  to  the  aggregate 
thickness  of  the  strata  above  the  Shoal  creek  limestone  in  this  county  than  that  given 
above.  A,  H.  W. 
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aggregate  thioknees  amountB  to  two  hundred  and  seyenty  feet.  Its  lower  portion 
is  prevalinglj  shaly,  while  in  its  upper  half,  at  NashTille,  seventy  feet  below  its 
upper  end,  it  oontains  a  oaloareous  stratum  which  generally  has  the  appearance 
of  a  pudding-stone,  composed  of  limestone  and  sandstone,  but  at  other  points 
forms  a  ledge  of  rather  pure  limestone,  underneath  which  we  find  more  or  less 
^ne-coal,  usually  &rming  a  seam  of  from  six  to  twelve  inches  in  thickness. 
At  many  points  the  lime  is  thoroughly  mixed  with  the  sand,  so  that  we  only  find 
hard  calcareous  sandstones.  There  are  probably  other  local  intercalations  of 
calcareous  matter  in  this  formation. 

The  lowest  strata  of  the  series  which  actually  crop  out  in  Washington 
county,  are  found  in  its  western  and  south-western  parts.  On  Little  Mud  creek, 
a  quarter  of  a  mile  east  of  the  St.  Clair  county  line,  in  the  north-west  quarter  of 
section  19,  and  a  little  higher  up  the  creek,  near  the  south  line  of  section  18, 
township  2,  range  5,  some  irregularly  and  thinly  stratified  and  rather  solid  sandr 
stone  is  barely  exposed  to  view  in  the  bed  of  the  creek,  and  these  are  the  only 
outcrops  along  it.  The  same  layer  has  been  struck  in  Mud  prairie,  a  biile  and 
a  half  farther  south,  near  Mr.  C.  B£NNxa's,  in  the  north-west  quarter  of  the 
south-west  quarter  of  section  30,  at  a  depth  of  thirty  feet.  Still  &rther  south, 
in  the  north-west  quarter  of  section  31,  it  appears  that  some  slaty  shales,  with 
kidney  iron  ore,  were  found  in  a  weU  above  the  sandstone.  Such  shales,  partly 
slaty,  partly  arenaceous,  have  been  struck  at  numerous  points  &rtheF  east  in  this 
prairie,  in  the  east  part  of  section  29  and  in  the  north-east  quarter  of  section 
32,  in  section  33,  and  in  the  adjoining  township  3,  range  5,  in  the  east  part  of 
section  4,  in  the  west  part  of  section  3,  and  on  much  higher  ground  in  the 
north-east  quarter  of  section  3.  Generally,  they  have  not  been  penetrated  more 
than  a  few  feet,  and  they  seem  to  present  an  uneven  surface,  because  at  other 
points,  sometimes  only  a  few  yards  distant,  water  has  been  found  in  quick-sand 
and  no  rock  discovered. 

At  the  south  side  of  Mud  prairie,  sandstone,  corresponding  apparently  to  that 
mentioned  above,  has  also  been  struck  in  a  well  in  the  north-east  quarter  of 
section  18,  townddp  3,  range  5,  at  a  depth  of  twenty  feet;  but  on  Mud  creek 
itself,  no  rocks  are  exposed  in  the  west  part  of  this  township;  and  the  first  out- 
erop  which  I  noticed  in  its  banks  consists  of  the  argillaceous  shales,  with  kid- 
ney ore  and  other  concretions,  in  the  north-west  quarter  of  section  22.  On  the 
higher  ground,  in  the  barrens  south  of  Mud  creek,  west  and  east  of  the  arm 
of  Grand  Coti  prairie,  in  the  south  part  of  township  3,  range  5,  in  which  no  rock 
is  struck  in  the  wells,  sandstones  are  exposed  at  various  points,  and  might  be 
found  any  where  at  a  little  depth  by  digging.  They  have  been  quarried  close 
to  the  St.  Clair  county  line,  in  the  south-west  comer  of  section  19,  where  they 
are  of  a  light-greenish-yellow  color,  and  closely  resemble  those  quarried  some 
miles  east  of  Athens,  in  St.  Clair  county,  of  which  they  undoubtedly  form  the 
continuation.  They  were  also  noticed  in  a  ravine  in  ike  north-east  comer  of 
section  31,  where  it  has  been  ascertained  by  boring  that  they  overlie  dark-colored 
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shales  with  kidney  ore;  and  I  saw  them  exposed  in  the  south  part  of  section 
22,  and  in  sections  26,  35  and  36,  where  they  are  generally  of  a  light-brownish 
color.  In  the  barrens  north  of  Mud  creek,  in  the  north-east  part  of  township 
3,  range  5,  exposures  of  rocks  are  more  scarce,  but  I  noticed  the  sandstones  on 
a  branch  in  the  south-east  quarter  of  section  11,  and  at  a  few  other  points. 
The  first  outcrop  of  these  strata  on  the  the  main  creek  was  observed  in  the 
south  part  of  section  23,  where  it  forms  an  oyerhanging  cliff  at  the  water's 
edge,  more  than  twelye  feet  high.  Thence,  up  the  creek,  we  meet  with  an  occa- 
sional rocky  bluff. 

In  the  adjoining  township,  3,  range  4,  this  formation  is  more  exposed.  The 
sandstone  has  been  struck  in  several  wells  in  the  south-west  part  of  the  Elk- 
horn  prairie,  on  the  side  toward  Mud  creek.  In  the  north-west  corner  of  sec- 
tion 21,  township  3,  range  4,  a  well,  eighty  feet  deep,  passes  mainly,  if  not 
exclusively,  through  sandstone,  from  twenty  feet  below  the  surface  downward. 
In  its  lower  part,  a  few  scattered  and  irregular  thin  streaks  of  coal  were 
observed  in  the  rock.  Another  weU  on  the  east  side  of  the  south-east  quarter 
of  section  20  is  likewise  eighty  feet  deep,  and  penetrates  the  same  strata. 
Another  one,  on  a  low  prairie  hill,  near  the  middle  of  the  west  line  of  section 
22,  showed  some  shale  fifteen  feet  below  the  surface,  and  then  sandstones  to  a 
depth  of  ninety  feet  ,*  while  in  other  welb  in  the  same  section  and  vicinity, 
water  is  obtained  at  no  great  depth,  and  before  any  rock  is  struck.  A  branch 
of  Mud  creek  which  heads  in  this  vicinity,  in  the  west  part  of  section  28,  and 
nms  through  section  29,  presents  nearly  continuous  outcrops  of  sandstone 
from  its  head  for  a  considerable  distance  downward.  The  rock  is  mostly 
rather  soft,  and  in  its  upper  part  I  noticed  only  a  single  thin  intercalation  of 
shales.  At  the  foot  of  the  breaks,  whence  the  branch  has  much  loss  fall, 
the  rock  was  strongly  cemented,  somewhat  calcareous,  and  even  splintery 
in  fracture,  and  there  were  some  streaks  of  black  carbonaceous  slate,  which 
may  contain  a  little  coal.  I  also  noticed  some  large  tumbling  slabs  of  lime- 
stone of  the  Coal  Measure  formation,  which  evidently  forms  an  intercalation  in 
the  sandstones,  being,  perhaps,  substituted  at  some  points  for  the  calcareous 
layer  of  sand  rock.  Continuing  along  the  branch,  in  the  south  part  of  section 
29, 1  observed  a  considerable  layer  of  a  calcareous  pudding-stone,  consisting  of 
concretionary  masses  of  limestone,  disseminated  more  or  less  in  a  sandy  matrix, 
a  combination  of  sand  and  lime  in  one  stratum.  This  rock  also  occurs  on 
Swanwick  creek,  in  the  north-west  part  of  Perry  county,  and  also  in  the  shaft 
at  Summerfield,  in  St.  Glair  county,  in  this  same  division  of  the  Coal  Measures. 
Underneath  it,  followed  some  argillaceous  slate,  and  then  a  few  inches  of  slaty 
coal. 

At  the  Mud  creek  bridge,  on  the  Sparta  road,  a  mile  further  south,  in  the 
south  part  of  section  32,  we  find,  at  the  foot  of  the  hill,  a  considerable  thick- 
ness of  gray  argillaceous  and  arenaceous  shales,  with  concretions  of  oarbonate 
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of  iron;  above  tbem  a  black  streak,  apparently  tbe  rotten  outcrop  of  a  car- 
bonaceons  sbale  or  slate,  and  tben  some  large  slabs  of  limestone ;  tbe  wbole 
ondonbtedly  corresponding  to  tbe  exposure  described  above.  A  sbort  distance 
down  tbe  creek,  near  tbe  middle  of  tbe  west  balf  of  section  32, 1  observed  a 
beavy  ledge  of  sandstone  about  twenty-five  feet  above  tbe  water.  It  was 
underlaid  witb  a  tbin  layer  of  tbe  calcareous  pudding-stone,  tben  tbin  streaks 
of  carbonaceous  matter,  and  finally  sbales  wbicb  reacbed  to  tbe  water.  For 
some  little  distance  along  tbe  creek,  we  observed  similar  outcrops,  witb  a  vary- 
ing tbickness  of  tbe  single  layers.  Anotber  bluff  of  tbis  formation,  on  tbe 
soutb  side  of  tbe  creek,  in  tbe  nortb-east  comer  of  section  31,  sbows  eigbteen 
incbes  of  arenaceous  material,  irregularly  penetrated  by  streaks  of  coal  in 
oblique  and  curved  lines,  intercalated  between  beds  of  solid  sandstone.  Close 
by,  tbere  appeared  two  or  tbree  incbes  of  coal,  covered  witb  a  little  slate,  seem- 
ingly lower  down  tban  tbe  lowest  of  tbese  two  beds  of  sandstone,  and,  only  a 
few  yards  distant,  arenaceous  sbales  from  tbe  bank  of  tbe  creek,  occupyiDg  tbe 
place  of  the  lower  sandstone. 

From  tbe  foregoing  remarks,  we  see  tbat  tbis  part  of  tbe  formation  is  quite 
variable  in  its  details,  because  tbe  above  sections  evidently  present  repetitions 
of  tbe  same  strata.  It  consists,  wbere  regularly  developed,  of  some  sbales,  a 
little  stone-coal  and  slate,  and  a  tbin  bed  of  limestone  intercalated  between 
sandstones.  Locally,  bowever,  sand  appears  to  bave  been  deposited  contem- 
poraneously witb  tbe  limestone,  wben,  instead  of  a  pure  limestone,  tbe  pud* 
ding-stone  or  concretionary  arenaceous  limestone  was  produced,  or  even  a 
bard  calcareous  sand-rock. .  At  otber  points,  tbe  irregularity  was  even  greater. 
Tbere  is  no  doubt  in  my  mind  tbat  tbis  is  tbe  continuation  of  tbe  limestone 
and  tbin  seam  of  coal  wbicb  occurs  on  tbe  nortb  side  of  Grand  Coti  prairie,  in 
Perry  county,  of  tbe  pudding-stone  on  Swanwiok  creek,  and  perbaps  even  of 
tbe  streaks  of  coal  in  tbe  sandstone  on  tbe  upper  Beaucoup,  in  Perry  county ; 
also  of  similar  formations  in  tbe  Summerfield  sbafl,  in  St.  Clair  county. 

Tbe  bigber  sandstones  wbicb  form  tbe  ridge  toward  Elkborn  prairie  con- 
tinue north-eastward  along  tbe  prairie.  They  are  considerably  exposed  near 
tbe  head  of  a  branch  of  Mud  creek,  a  short  distance  south-west  of  Elkton,  in 
tbe  north-west  quarter  of  section  8,  and  the  south-east  quarter  of  section  7  (7), 
township  3,  range  4.  In  the  prairie  at  Elkton,  they  have  been  struck  in  wells 
at  a  depth  of  twenty  feet,  and  penetrated  forty  feet  without  showing  any  inter- 
calations of  otber  rocks.  At  other  points,  they  reach  even  nearer  to  the  sur- 
face. At  higher  points,  shales  are  said  to  be  found  next  to  the  surface,  as  in  the 
east  part  of  section  9,  and  in  section  16,  and  in  a  well  a  mile  west  of  Elkton, 
in  tbe  south-east  quarter  of  section  6.  Farther  west,  in  a  well,  also  on  high 
ground,  on  the  south  side  of  the  prairie  near  the  center  of  section  1,  township 
3,  range  5,  the  sandstones  were  again  struck  at  a  depth  of  twenty-two  feet. 
Thence  north-westward,  no  rocks  have  been  found  through  the  whole  extent 
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of  Elkhorn  {Hrairie,  exoept  at  some  pointo  on  its  north-eastern  mar^,  toward 
Elkhpm  oreek. 

At  Yenede,  which  is  sitoated  at  the  edge  of  the  lower  part  of  the  prairie, 
near  Elkhorn  oreek,  in  the  north-west  quarter  of  the  south-west  quarter  of  seo- 
tion  34,  township  1,  range  5,  a  well,  dug  on  low  ground,  passed  through  fifty 
feet  of  quaternary  deposits,  and  twenty  feet  of  shales,  the  lower  portion  of  which 
was  quite  hard«  Several  wells  in  the  west  part  of  section  33,  also  on  low 
ground,  are  said  to  haye  penetrated  a  layer  of  limestone  firom  eight  to  twenty 
feet  below  the  sur&ce.  The  stratum  referred  to  is  undoubtedly  fiur  aboye  the 
BeUeyille  coal,  and  may  be  a  local  intercalation  in  the  lower  part  of  this  sand« 
stone  formation.  Perhaps  it  corresponds  to  the  limestone  described  above  on 
Mud  oreek ;  or  it  may  even  be  another  hard  rock  mistaken  for  lime^ne.  On 
Elkhorn  creek,  for  some  miles  above  and  below  Yenede,  we  find  no  rocky  out- 
crops whatever,  only  a  few  high  banks  of  quaternary  clay,  sand,  gravel,  etc., 
while  the  bed  of  the  creek  is  generally  muddy. 

Three  miles  south-east  of  Yenede,  in  the  south-west  quarter  of  section  11, 
township  2,  range  6,  shales  were  once  more  struck  in  a  well,  and  in  the  north- 
west quarter  of  the  north-east  quarter  of  section  14,  soft  shaly  sandstones  were 
found.  In  the  slope  at  the  edge  of  the  creek  bottom,  on  the  line  between 
sections  11  and  14,  highly  arenaceous  shales  are  laid  bare  in  the  road.  This 
appears  to  be  the  first  outcrop  of  the  arenaceous  portion  of  formation  4,  which 
extends  thence  to  the  head  of  Elkhorn  creek,  forming  the  continuation  of  the 
strata  described  on  Mud  creek.  In  the  south-east  part  of  section  14,  slaty 
shales  were  struck  in  wells  in  the  edge  of  the  timber;  and  at  the  edge  of  the 
prairie,  a  little  east  of  St.  Peter's  Ohurch,  or  Stone  church,  which  is  situated 
on  the  north-west  quarter  of  section  23,  they  were  again  found  ten  feet  below 
the  surfieuse,  and  penetrated  several  feet  Further  south-east,  Mr.  Bobohxlt 
dug  a  well  on  the  north-east  quarter  of  section  23,  at  the  edge  of  the  timber, 
considerably  below  the  summit  of  the  prairie.  He  also  passed  through  the 
shales,  and  struck  a  ledge  of  hard  sand-rock  at  twenty-two  feet,  and  under- 
neath it  a  thin  seam  of  coal.  On  the  small  branch  in  the  south  part  of  the 
adjoining  section  (24),  I  observed  various  outcrops  of  the  arenaceous  shales, 
and  blue  slaty  shales,  and,  higher  up  the  branch,  in  the  north  part  of  section 
25,  sandstones,  which  evidently  alternate  with  the  shales.  The  sandstone  has 
been  considerably  quarried  in  this  vicimty.  L;  resembles  that  in  the  south* 
west  comer  of  the  county,  and  is  mostly  light-colored,  yellowish,  greenish,  or 
brownish,  rather  soft,  of  a  rather  fine  grain,  dresses  well,  and  breaks  in  slabs 
of  suitable  thickness.  At  the  head  of  a  ravine,  in  the  north-west  quarter  of 
section  26,  at  a  higher  level  than  the  quarry,  I  noticed  hard,  thinly  and  irregu^ 
Urly  stratified  sandstones,  underlaid  with  some  feet  of  shaly  sandstones,  and 
then  a  little  slate  and  some  stone-coal,  which  would  seem  not  to  exceed  a  few 
inches  in  thickness.    A  boring  made  lower  down  the  branch  was  cartied  about 
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eighty  feet  deep,  passing  mostly  throngli  shales.    In  the  north-east  corner  of 
section  26,  Mr.  Meieb  also  found  arenaceons  shaly  strata  in  his  well. 

East  of  this  point,  on  Elkhorn  creek,  the  sandstones  are  extensively  exposed 
and  the  first  outcrop  above  its  mouth  was  found  in  the  north-west  quarter  of 
section  19,  township  2,  range  4.  The  next  one,  similar  to  the  first,  is  nearly 
opposite  the  mouth  of  Williams'  fork,  in  the  south-east  part  of  section  19. 
Then,  in  the  north-west  quarter  of  section  29,  some  hard  and  thinly-stratified 
sandstone  crops  out  at  the  water's  edge.  In  the  south-west  part  of  section  29  ?, 
the  sandstone  forms  a  bluff  bank  nearly  twenty  feet  high,  and  is  mostly  soft 
and  massive  in  structure,  with  some  harder  ferruginous  portioDs;  generally, 
however,  the  banks  of  the  creek  consist  of  Quaternary  clays,  forming  at  some 
points  high  banks,  strewn  with  drift  pebbles  and  some  rolled  fragments  of  a  hard 
Coal  Measure  limestone.  The  sandstoDC  continues  up  the  creek,  and  crops  out 
at  intervals  in  the  south-east  quarter  of  section  33,  township  2,  range  4,  and  in 
the  east  part  of  section  4,  township  3,  range  4.  It  forms  the  whole  ridge 
toward  Elkton,  in  the  breaks  of  which  it  is  exposed  to  a  considerable  thickness, 
without  any  intercalation  of  otherstrata.  Through  section  10,  it  forms  numerous 
iAiSs  along  the  creek,  some  of  which  are  twenty  feet  high.  At  the  forks  of 
Slkhom  creek,  in  section  11,  higher  strata  appear  to  replace  it.  The  rocks  there 
are  micaceous  and  arenaceous  shales,  with  single  harder  layers  of  sandstone 
between  them.  They  crop  out  occasionally  to  the  middle  of  the  west  half  of 
section  14,  where  I  observed  above  them  a  layer  of  hard,  firmly-cemented,  cal- 
careous sandstone,  which  is  splintery  in  ftacture,  about  sixteen  inches  thick, 
splits  evenly,  and  contains  numerous  traces  of  coal  plants.  It  is  generally 
called  bastard  limestone  in  this  vicinity,  and  is  extensively  quarried.  Above  it, 
I,  find  some  inches  of  soft  blue  slate,  which  has  frequently  been  mistaken  for  » 
rotten  coal,  and  then  more  sandstones  of  a  rather  massive  texture,  which  con- 
tinue to  the  head  of  the  breaks  in  the  north-west  quarter  of  section  23,  and  in 
the  south-east  quarter  of  section  15.  On  the  other  branch  of  the  creek,  in 
sections  11  and  12, 1  also  observed  the  shaly  strata,  and  on  the  east  side  of* 
section  12,  at  the  edge  of  the  prairie,  much  hard,  thinly-stratified  sand-rock. 
I. am  informed  that  the  blue  calcareous  rock  and  the  black  slate  have  also  been 
found  in  the  breaks  of  this  branch. 

East  of  the  main  creek,  in  the  midst  of  a  little  elevated  post-oak  flat,  is  the 
Little  prairie.  At  its  south  side,  in  the  north-east  quarter  of  section  34,  town- 
ship 2,  range  4,  a  well  has  been  dug  twenty-eight  feet,  through  Quaternary 
deposits,  and  then  twenty-four  feet  into  alternations  of  sandstones  and  arena- 
ceous shales,  the  last  six  feet  being  solid  sandstones.  In  the  banks  of  Williams' 
oreek,  a  fork  of  Elkhorn  creek,  north-east  of  that  prairie,  the  sandstones  crop 
out  in  the  south  part  of  section  22,  and  in  the  middle  of  section  26.  In  the 
north-west  quarter  of  section  26,  much  tumbling,  rounded  limestone  is  strewn 
in  the  bank,  the  same  which  had  been  observed,  together  with  the  drift- 
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boalders,  on  Elkhom  oreek ;  but  no  fiirther  outcrops  were  found  on  the  creek, 
neither  lower  down  nor  higher  up,  except,  perhaps,  toward  its  head,  near  Grand 
prairie.  On  the  northern  fork  of  Williams'  creek,  not  a  single  outcrop  occurs ', 
hut,  dose  to  it,  near  the  middle  of  the  south  half  of  section  14,  the  sandstone 
is  in  place  at  the  bottom  of  a  well. 

Farther  north-west,  in  the  south-east  quarter  of  section  10,  township  2, 
range  4,  in  the  timber,  at  the  edge  of  Grand  prairie,  hard  rock  is  in  place  at  the 
bottom  of  a  well,  twenty-two  feet  below  the  surface.  From  the  account  which 
I  received,  it  seems  to  be  hard  sandstone.  A  mile  and  three-quarters  farther 
west,  in  the  south-east  comer  of  section  8,  also  at  the  southern  edge  of  Grand 
prairie,  some  hard,  strongly-cemented,  sandstone  forms  the  bottom  of  a  well; 
and,  two  miles  north  from  there,  at  the  edge  of  the  timber  near  a  branch  of 
Blkhorn  creek,  in  the  south-east  quarter  of  section  32,  township  1,  range  4, 
and  a  quarter  farther  south,  in  section  5,  township  2,  such  sandstones  have 
been  struck  and  penetrated  a  few  feet  in  shallow  wells.  Again,  three  miles 
farther  north-west,  in  the  post-oak  flats,  between  the  prairie  and  Okaw  river,  in 
the  north-west  quarter  of  section  24,  township  1,  range  5,  the  sandstone  was 
struck  at  a  depth  of  twenty-two  feet.  These  are  the  only  traces  of  the  sand- 
stone formation,  which  was  so  prominently  developed  and  exposed  on  the  upper 
course  of  Elkhom  and  Mud  creeks.  They  are,  however,  sufficient  to  prove  that 
this  western  arm  of  Grand  prairie  is  underlaid  with  this  sandstone  formation, 
underneath  the  covering  of  Quaternary  deposits,  in  which  the  water  is  generally 
obtained,  and  below  which  the  wells  do  not  penetrate. 

Near  Plum  creek,  this  sandstone  formation  crops  out,  and  has  been  quarried 
on  a  branch  close  to  the  creek,  south  of  the  center  of  section  21,  township  1, 
range  4.  It  is  little  exposed  and  is  partly  shaly,  partly  firm;  some  of  it  is 
ripple-marked.  At  Bridgeport,  which  is  situated  in  the  north-west  corner  of 
section  21 ,  it  has  been  struck  at  a  depth  of  twenty-one  feet,  in  digging  near 
the  creek;  but  on  higher  ground  shales  were  found  at  a  depth  of  about  twenty 
feet,  over  twelve  feet  thick.  These  undoubtedly  form  an  intercalation  in  the 
sandstone  formation.  On  some  hills  east  of  the  creek,  in  the  center  and  on 
the  north-east  quarter  of  section  22,  shaly  sandstones  have  been  found  in 
several  wells.  East  from  there,  no  rocks  have  been  discovered  for  several 
miles ;  but  the  next  outcrops  which  we  find,  in  that  direction,  are  formed  by  a 
higher  formation. 

At  the  Stone-coal  Ford  of  the  Okaw,  in  the  south-east  quarter  of  section  1, 
township  1,  range  4,  is  the  only  outcrop  of  rock  on  that  river  so  far  as  it  forms 
the  boundary  of  Washington  county.  The  lower  part  of  the  bank  and  the 
bed  of  the  river  consist  ef  gray  and  greenish  argillaceous  shales.  Next  higher^ 
follows  a  seam  of  coal,  capped  with  black  slates,  which  are  only  exposed  when 
the  water  is  not  very  high;  and  then,  high  banks  of  Quaternary  clay,  etc., 
which  form  abrupt  but  not  very  high  hills.    The  coal  and  slate  are  together 
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about  eighteen  inches  thick ;  the  coal,  from  ten  to  twelye  inchee.  Besidee 
drifb  gravel,  I  noticed  tmnbling  pieces  of  a  brown,  highly-fossiliferons  lime- 
stone, which  closely  resmnbles  No.  9  of  the  Ntshville  section;  and,  especially 
a  short  distance  above  the  ford,  nnmerons  large  masses  of  a  limestone  closely 
resembling  the  Shoal-creek  limestone.  The  latter  were  po  nnmerons  that  I  was 
forced  to  the  conclusion  that  this  rock  must  underlie  the  upper  part  of  the 
adjoining  hills,  and  that  the  foot  of  the  hills  at  the  ford  was  formed  of  the 
underlying  slates  and  shales.  This  conclusion  was  still  further  substantiated 
by  finding  large  blocks  of  the  Shoal-creek  limestone  near  the  head  of  the  little 
branch  which  empties  just  above  the  ford,  near  the  middle  of  the  east  line  of 
section  12,  and  lower  down  on  the  branch.  About  two  and  a  half  miles  farther 
east,  toward  Little  Crooked  creek,  it  was  found  in  place. 

Southward,  the  prairie  rises  considerably,  and  forms  a  prominent  ridge  of 
hills,  which  extend  from  the  head  of  Plum  creek  toward  Nashville  and  the 
main  dividing  ridge.  The  first  of  these  hills  is  Plum  hill,  in  the  middle  of 
section  3,  township  2,  range  4.  In  a  well  there,  black  slates  were  s<7uck,  and  a 
little  limestone,  undoubtedly  the  lower  part  of  No.  3  of  the  county  section.  By 
digging  a  few  feet  deeper,  probably  the  same  thin  seam  of  coal  would  have  been 
found  which  crops  out  at  the  Stone-coal  Ford,  on  the  Okaw  river.  In  other 
wells  near  by,  shales  were  struck,  probably  those  underneath  the  black  slate  and 
coaL  While  the  wells  here  do  not  generally  reach  down  to  the  rocks,  slaty 
shales  were  struck  at  the  south  side  of  the  prairie,  in  the  north-west  quarter  of 
section  14,  and  in  the  prairie  in  the  north-west  quarter  of  section  12;  the  latter 
belonging  apparently  between  the  black  slates  and  the  Shoal-creek  limestone, 
which  b  found  in  wells  soon  after  crossing  the  range  line,  in  section  7,  town- 
ship 2,  range  3. 

Farther  south-east,  I  could  not  distinguish  the  minor  subdivisions  below 
the  Shoal-creek  limestone,  and  finally,  owing  to  imperfect  exposure  of  the 
strata,  I  lost  even  the  division  line  between  them  and  the  main  sandstone  for- 
mation, or  Nos.  3  and  4  of  the  county  section.  Shales  overlying  the  lower 
sandstones,  besides  at  the  above-mentioned  points,  were  struck  in  wells  on  the 
east  side  of  a  small  prairie  near  the  east  line  of  sectiob  24,  township  2,  range 
4,  and  on  the  slope  near  the  head  of  William's  creek,  in  the  north-west  quarter 
of  section  30,  township  2,  range  3.  In  the  creek  at  this  point,  so  large  a 
quantity  of  limestone  is  strewn  that  one  might  be  disposed  to  conclude  that 
there  was  a  layer  of  limestone  in  place  near  by;  but  the  rock  is  asso- 
oiated  with  Drift  boulders,  and  most  probably  originates  from  the  Shoal-creek 
limestone,  on  the  higher  ridge.  The  above-mentioned  shales  were  also  found 
in  wells  farther  south  in  the  prairie ;  at  the  meeting-house  near  the  west  line 
of  section  31 ;  also  in  the  north-east  quarter  of  section  31,  township  2,  range 
3 ;  and,  I  believe,  in  section  6,  township  3,  range  3.  In  a  well  near  the  north- 
west comer  of  section  33,  rock  has  also  been  struck  at  a  depth  of  twenty-five 
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feet,  and  has  been  penetrated  several  feet.  A  little  soutli  of  east  from  there 
is  a  high  prairie  hill,  near  the  head  of  Locust  branch,  hardly  lower  than  the 
main  dividing  ridge.  t)n  this  hill,  in  the  west  part  of  section  34,  township  2, 
range  3,  Mr.  Eads  dug  a  well  one  hundred  feet  deep,  and,  getting  no  water, 
be  bored  nearly  as  much  deeper  afler  coal.  I  could  not  obtain  a  satisfactory 
account  of  this  work.  I  only  ascertained  that  the  Shoal-creek  limestone  did 
not  reach  that  far,  but  that  the  formations  passed  in  the  well  are  all  lower  than 
that  limestone,  consisting  mostly  of  shales  and.  sandstones.  It  is  doubtful 
whether  the  black  slates  and  coal  No.  3,  of  the  general  section,  were  found. 
A  thin  str«ak  of  coal  was  drilled  through,  at  a  depth  of  at  least  one  hundred 
and  fifty  feet,  corresponding  apparently  to  No.  14  of  the  Nashville  section,  in 
the  lower  sandstone.  Farther  south  in  the  prairie,  part  of  the  wells  strike 
rocks :  one  near  the  middle  of  the  east  line  of  section  5,  township  3,  range  3, 
struck  sandstone  at  twenty-three  feet,  and  penetrated  it  ten  feet.  Another 
one,  just  a  mile  farther  south,  penetrated  it  fifteen  feet.  Another  one,  in  sec- 
tion 17,  twenty-eight  feet  deep,  struck  shales.  In  the  north-east  quarter  of 
section  19,  and  the  north-west  quarter  of  section  20,  shales  and  a  hard  rock, 
probably  a  somewhat  calcareous  sandstone^  were  reached.  All  these  strata  are 
lower  than  the  Shoal-creek  rock,  and  include,  perhaps,  the  upper  part  of  the 
lower  sandstone.  Similar  strata  have  been  discovered  in  wells  near  the 
southern  edge  of  the  prairie,  in  the  south-east  quarter  of  section  27,  township 
3,  range  4 ;  in  the  south-east  quarter  of  section  24  of  the  same  township ; 
and  at  the  Pilot  Knob,  in  the  north-east  quarter  of  section  30  (?),  township  3, 
range  3.  At  the  eastern  edge  of  the  prairie,  a  well  was  dug  near  the  center 
of  section  27,  township  3,  range  3,  sixteen  feet  through  surface  deposits,  and 
then  forty-five  feet  in  solid  sandstone.  Another,  not  far  from  the  center  of 
section  22,  is  seventy-five  feet  deep,  mostly  in  sandstone,  with  some  shales 
above  it ;  and  a  great  thickness  of  sandstones  was  also  found  in  a  well  farther 
north,  near  the  center  of  section  15. 

In  the  barrens  west  of  Locust  branch,  this  sandstone  formation  continues, 
cropping  out  in  section  23,  and  on  a  small  branch  north  of  Three-mile 
prairie,  in  the  east  part  of  section  26,  and  in  section  25,  township  3,  range 
3.  In  Three-mile  prairie,  the  sandstone  is  exposed  on  a  ravine  in  the  mid- 
dle of  the  west  half  of  section  36.  At  the  west  side  of  the  prairie,  in  the 
west  part  of  section  35,  a  well  has  been  dug  seventy  feet  deep,  nearly  alto- 
gether through  solid  sandstone.  At  a  depth  of  forty  feet,  some  irregular 
streaks  of  coal  were  found  in  the  rock,  but  no  well-defined  vein.  This, 
together  with  the  blue,  hard,  calcareous  sandstone  which  is  exposed  on  a 
branch  in  the  east  part  of  section  1,  township  4,  range  3,  a  short  distance 
south  of  the  county  line,  reminds  me  strongly  of  a  similar  formation  near 
the  south  end  of  Elk  prairie,  and  on  Mud  creek,  of  which  this  forms  appa- 
rently the  continuation.    The  sandstone  is  also  exposed,  at  the  south  side  of 
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tHe  prairie,  on  rayinee  in  the  sonth-west  quarter  of  sectioir  36,  township  3j 
range  3,  and  near  the  south-west  corner  of  section  31,  township  3,  range  2. 

On  Locust  branch,  strange  to  say,  the  sandstones  do  not  outcrop,  nor  in 
the  hills  between  it  and  the  Beaucoup,  although  they  are  undoubtedly  under- 
laid with  this  formation.  At  the  head  of  Locust  branch,  I  noticed  loose  frag- 
ments of  sandstone,  but  they  originate  from  higher  layers.  In  the  north-west 
quarter  of  section  2  (?),  township  3,  range  3, 1  observed  in  the  bank  pieces  of 
a  brown,  highly  fossiliferous  limestone,  apparently  from  the  same  layer  which 
has  been  struck  at  Nashville,  in  connection  with  the  black  slate.  No.  3  of  the 
county  section.  It  would  therefore  seem  as  if  this  stratum  passed  through 
the  hills  above  this  point.  In  the  south-west  quarter  of  section  13,  and  in 
the  north  part  of  section  24,  some  distance  above  the  mouth  of  Watering 
branch,  wo  find  much  loose  sandstone  in  the  banks,  together  with  Drift  boul- 
ders ;  and  thence  down  to  the  county  line,  high  clay  banks,  with  boulders,  are 
to  be  seen,  now  and  then,  but  no  strata  in  place.  On  the  branch,  the  sand- 
stone crops  out  at  several  points  of  its  lower  course,  and  on  some  of  the 
ravines,  in  the  adjoining  barrens,  especially  in  the  south-west  quarter  of  sec- 
tion 8,  and  in  section  18,  township  3,  range  2.  Three-quarters  of  a  mile 
above  its  mouth,  in  the  north-west  quarter  of  section  19  (?),  a  streak  of  coal; 
from  one  to  two  inches  thick,  is  said  to  have  been  noticed  in  the  rock.  Higher 
up  the  branch,  in  the  south-west  quarter  of  section  5  (?),  a  man  onoe  dug  eight 
feet  down  in  the  bank  of  the  creek,  and  is  reported  to  have  found  six  inches 
of  coal.  I  noticed  fragments  of  shale  and  slate  which  he  had  thrown  out. 
As  large  masses  of  the  Shoal-creek  limestone  are  found  near  by,  I  have  little 
doubt  but  that  this  was  the  small  seam  of  coal  which  is  generally  found  a  short 
distance  below  this  limestone  formation — ^No.  11,  of  the  Nashville  shaft.  A 
little  lower  down,  in  the  north-west  comer  of  section  8  (?),  shales,  with  con- 
cretions of  carbonate  of  iron,  were  dug  up  close  to  the  creek,  evidently  from 
nearly  the  safne  geological  horizon. 

On  Beaucoup  creek,  the  strata  below  the  Shoal-creek  limestone  first  reach  the 
surface  in  the  north-east  quarter  of  section  27,  township  2,  range  2,  and  from 
there  extend  southward  along  the  creek  for  about  two  miles,  while  the  lime^ 
stones  still  continue  in  the  hills.  At  that  point,  in  section  27,  twelve  feet 
of  shaly.  sandstones  are  exposed  at  the  water's  edge,  and  the  limestone  is  in 
place  only  a  few  feet  higher  up.  The  shaly  strata  are  then  found  at  numerous 
points  down  the  creek,  in  the  south  part  of  section  26,  and  the  north  part  of 
section  35.  In  the  east  bank  of  the  creek,  in  the  south-west  quarter  of  sec- 
tion 35, 1  observed,  above  some  gray  shales,  a  seam  of  coal  eight  inches  thick; 
capped  with  some  slate,  and,  close  by,  more  of  the  arenaceous  shales  were  ex* 
posed*  The  coal  crops  out  with  the  same  thickness,  a  short  distance  farther 
east,  on  a  branch  of  the  Beaucoup,  on  the  south  line  of  the  same  quarter  of 
section  35 ;  and  Mr.  Patterson,  in  boring  fifly  feet  deep,  at  a  quarry  of  the 
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Shoal-oreek  limestone,  in  the  hills  farther  south-west,  in  the  north-east  quarter 
of  section  3,  township  3,  range  2,  passed  through  black  slate  and  shales, 
underneath  the  limestone,  and,  at  a  depth  of  twenty-five  feet,  struck  three  feet 
of  black  slate,  with  some  inches  of  coal.  The  coal,  at  all  these  points,  is  un- 
mistakably No.  11  of  the  Nashyille  section. 

Lower  down  on  the  Beaucoup,  gray  shales,  with  thin  intercalations  of  sand- 
stone and  concretions  of  iron  ore,  and  some  black  slates,  were  found  exposed 
in  the  south-west  quarter  of  section  2,  or  the  south-cast  quarter  of  section  3, 
township  3,  range  2 }  then,  near  the  middle  of  the  north  half  of  section  10, 
a  bluff  of  sandstone,  thirty  feet  high,  is  seen,  where  the  rock  is  partly  shaly, 
partly  firm  enough  to  be  quarried  for  building  stone.  Shaly  arenaceous  strata 
crop  out  in  the  bank  of  the  creek  for  some  distance  aboye,  and  also  below  the 
mouth  of  Sugar  creek,  in  section  15 ;  but  the  next  outcrop  on  the  creek  occurs 
seyeral  miles  farther  south,  close  to  the  county  line,  and  also  consists  of  sand- 
^  stones.  Panther  creek  also  exhibits  no  rocka  on  its  lower  course;  but,  fiur  up 
in  the  barrens,  I  obserred  some  shales  in  the  east  part  of  section  24,  and  the 
sandstones  reach  the  surface  in  the  barrens,  in  the  north  part  of  section  23, 
and  at  other  points,  also  in  the  timber  on  the  north-west  side  of  Mud  prairie, 
near  the  middle  of  the  west  line  of  section  36,  toward  the  center  of  section 
25,  township  3,  range  2,  and  in  the  south-west  quarter  of  section  30,  township 
3,  range  1.  At  the  edge  of  the  prairie,  near  the  south  line  of  section  30, 
shales  have  been  struck  in  wells. 

At  and  near  Coloma,  on  the  eastern  edge  of  Mud  prairie,  the  sandstones 
crop  out  in  several  ravines  in  the  north  part  of  section  33,  township  3,  range 
1.  Little  Muddy  river  is  only  three-fourths  of  a  mile  east  of  the  station. 
The  barrens  east  of  the  creek  are  evidently  underlaid  with  the  sandstone  for- 
mation, although  no  outcrops  are  found  in  the  south-eastern  corner  of  the 
county,  except  on  the  Little  Muddy  itself.  These  sandstones,  partly  in  thin 
layers,  partly  in  heavy  beds,  are  found  at  several  points  from  the  county 
line  northward,  in  sections  34  and  27.  Much  sandstone  has  been  quarried 
near  the  middle  of  the  west  line  of  section  27,  and  in  the  north-east  quarter 
of  section  28,  especially  for  building  the  railroad  bridge,  a  mile  farther  north. 
It  forms  heavy  kyers,  and  works  well,  but  is  mostly  rather  soft.  It  is  of  fine 
grain,  light-grayish  or  yellowish-gray  colors,  mostly  full  of  minute  brown  fer- 
ruginous spots,  and  small  scales  of  silvery  mica.  Some  portions  of  the  rock 
are  bluish-gray,  and  very  hard.  It  is  interstratified  with  arenaceous  shaly 
layers.  In  the  south-west  quarter  of  section  22,  sandstone  forms  the  bed 
of  the  stream ;  but,  a  few  rods  &rthw  north,  the  bank  is  formed  of  black 
laminated  slates,  with  a  thin  intercalated  ledge  of  dark-colored  slaty  and 
hi^ly  fossilifiuroufl  limestone.  A  little  &rther  up,  at  the  railroad  bridge  near 
the  west  line  of  section  22,  the  bank,  about  twenty-five  feet  high,  consists  of 
Uush-graj  slaty  shales.    Some  distanoe  above  the  bridge,  I  observed,  in  % 
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gimilar  bank,  about  fifteen  inobes  of  dark-eolored  slate,  containing  two  tbin 
seams  of  coal,  eacb  from  one  to  one  and  a  balf  inobes  tbick.  A  little  bigber 
up  tbe  creek,  in  tbe  nortb-east  qnarter  of  section  21,  tbe  sbale  dips  gradaallj 
to  tbe  nortbward,  and  a  beavj  ledge  of  limestone,  underlaid  witb  some 
black  slate,  is  seen  in  place  above  it,  and  soon  reacbes  tbe  level  of  tbe  creek. 
Half  a  mile  to  tbe  westward,  in  tbe  nortb  part  of  section  21,  tbe  coal  is  again 
exposed  on  a  branob,  a  abort  distance  below  tbe  same  limestone,  forming  bere 
^o  a  regular  seam  of  eigbt  incbes  of  good  coal.  Fartber  nortb,  tbe 
limestone  rises  again,  in  consequence  of  an  undulation  of  tbe  strata,  but  I  am 
not  satisfied  wbetber  tbe  lower  strata  reacb  tbe  surface  in  tbat  direction. 

The  Shoal -creek  Limestone, — ^Tbis  limestone,  wbicb  overlies  tbe  formation 
described  in  tbe  foregoing  pages,  is  a  ligbt-bluisb-graj  or  yellowisb-graj  lime- 
Stone,  witb  subconcboidal  fracture  and  suberystalline  texture,  bard,  and  some- 
wbat  silicious  or  argillaceous.  It  occurs  partly  in  beds  eigbteen  incbes  or 
more  in  tbioknees,  partly  in  tbin  ledges  from  two  to  four  incbes  tbick,  witb 
eitber  an  even  or  uneven  surface.  Its  aggregate  tbiokness  varies  between  four 
and  ten  feet,  and  is  generally  about  seven  feet.  It  works  well  as  an  ordinary 
building  rock,  is  of  great  value  for  foundation  walls,  and  can  be  burned  to 
a  dark^jolored  but  strong  lime.  Of  fossils,  it  contains  tbe  following  species : 
I^vduciue  longispmus^  Ohonetes  mesoioba,  Retzia  pimctyUfera;  also,  Productm 
coUaim^f  P,  PrcUtenaawa^  Spitifer  camercttuSj  S.  pkmoconvexug,  S.  Kentuckefms, 
A^^risy  HemiproniteSy  RhynehoneHa^  NautihUj  etc.  In  sbales  and  slates  closely 
allied  to  it,  we  observed,  besides  ibese,  at  least  five  species  of  BdUrophon^  tbree 
species  of  Macro^^eiku,  sev^al  species  of  Pleurotomaria,  JEuompheUua,  Nueulaj 
Orihocercu,  etc. 

We  find  tbis  limestone  al  yari<flu  points  in  a  zone  extending  from  nortb'^wesl 
to  soutb-east  tbrougb  tbe  middle  of  tbe  ooanty,  overlying  tbe  above  described 
rock,  wbicb  crops  out  soutb-west  of  it;  and  it  is  suoceeded  by  bigber  bed» 
toward  tbe  nortb-east.  It  tbus  furnisbes  evident  proof  of  tbe  general  ncrtb- 
eastern  dip  of  tbe  strata  in  tbis  county;  but  tbe  relative  position  of  its  out- 
crop sbows  most  conclusively  tbat  tbe  dip  is  not  quite  regular  in  one  direction, 
but  somewbat  undidadng.  Tbus,  Little  Crooked  creek  runs  in  a  depression 
g(  tbe  strata,  wbile  tbe  rocks  rise  east  and  west  of  it;  and  we  sball  point 
out  otber  irregularities  <^  tbis  kind  in  tbe  course  of  tbe  description  of 
tbe  single  outcrops.  Tbe  same  feature  is  very  prominently  developed  in  con* 
nection  witb  tbe  same  formation  in  Clintcm  county. 

I  bave  already  stated  tbat  large  masses  of  tbe  Sboal^creek  limestone  were 
found  tumbling  in  tbe  bank  of  Kaskaskia  river,  just  above  tbe  Stone-coal  Ford, 
not  far  from  tbe  line  between  ranges  3  and  4,  and  also  at  tbe  bead  of  a  little 
creek  about  a  mile  soutb  frcHn  tbere ;  so  tbat  it  seemed  as  tbougb  tbe  rook 
must  be  in  place  in  tbe  upper  part  of  tbe  bills.  It  was,  bowever,  first  found 
actually  in  place  over  two  miles  fartber  east,  in  some  wells  in  tbe  prairie,  near 
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the  center  of  section  16,  in  the  north-west  quarter  of  section  16,  township 
1,  range  3,  and  on  the  east  side  of  section  9,  at  depths  from  sixteen  to  twenty- 
fomr  feet;  and  it  crops  out  close  by,  on  a  ravine  just  below  the  level  of  the 
prairie,  at  Mr.  Holbies',  in  the  north-east  quarter  of  section  16.    The  upper 
layers,  which  are  here  alone  exposed,  are  each  from  three  to  four  inches  thick; 
the  lower  ones  appear  to  be  heavier,  and  the  rock  is  fine  for  building  purposes. 
A  mile  farther  east,  the  limestone  forms  the  bank  of  Little  Crooked  creek,  in 
the  north-east  quarter  of  section  15,  and  is  between  seven  and  eight  feet  thick. 
It  here  contains  a  small  cave,  with  a  spring  which  undoubtedly  drains  some 
sink-holes  west  from  there  in  the  low  hills,  and  is  noted  in  the  early  history  of 
the  country  for  an  Indian  massacre.    The  limestone  is  also  exposed  a  mile 
farther  north-east,  on  a  ravine  a  short  distance  west  of  the  creek,  in  the  north- 
east quarter  of  section  11,  and  two  miles  east  of  Little  Crooked  creek,  on  a 
ravine  in  the  prairie  near  the  Lutheran  church,  and  in  the  south-west  quarter 
of  sectioii  18,  township  1,  range  2,  considerably  above  the  level  of  the  creek. 
At  the  latter  point,  the  limestone  is  of  grayish  color,  and  apparently  over  six 
feet  thick.     The  church,*  a  stately  edifice,  has  been  built  of  it.    In  digging  a 
well  at  the  church,  the  limestone  was  struck  at  a  depth  of  eighteen  feet,  three 
feet  thick ;  the  upper  layers  of  it  had  probably  disintegrated.    Then,  several 
feet  of  black  slate  were  found,  which  generally  follows  underneath  the  lime- 
stone, and  occasionally  contains  faint  streaks  of  coal,  but  here  it  was  surrounded 
by  arenaceous,  shaly  strata.    The  wells  in  this  part  of  the  prairie  are  generally 
shallow,  and  the  water  is  obtained  from  the  surface  deposits ;  but,  south-west 
of  the  church,  toward  the  edge  of  the  prairie,  in  the  west  part  of  section  24, 
and  in  section  23,  township  1,  range  3,  black  slates  are  said  to  have  been  struck 
in  the  wells  at  several  points,  which  are  apparently  those  underlying  the  lime- 
stone.    Farther  north-east,  in  the  north-west  quarter  of  section  5,  township  1, 
range  2,  the  limestone  is  said  abo  to  have  been  struck  in  somewhat  deeper 
wells,  but  I  could  not  obtain  satisfactory  information  in  relation  to  it.     On 
Crooked  creek,  in  the  north  part  of  section  28,  township  1  north,  range  2,  I 
noticed  at  the  foot  of  high  banks  of  yellow  clay,  drifl-boulders,  with  pieces  of 
sandstone,  and  some  large  blocks  of  limestone  similar  to  the  Shoal-creek  rock ; 
and  it  is  said  that,  a  short  distance  higher  up  the  creekj  its  bed  consists  of  solid 
rock,  (which  could  not  be  seen  at  the  time  of  my  visit),  supposed  to  be  lime- 
stone.   It  would  therefore  seem  as  if  the  Shoal-creek  limestone  did  outcrop 
thus  fiur  east;  still,  I  am  not  positive  about  it.    A  mile  fiurther  east,  higher 
sandstones  were  found. 

Turning  southward  again,  we  find  no  exposure  of  the  limestone  for  a  con- 
siderable distance.  It  is  said  to  form  the  bed  of  Little  Crooked  creek,  near 
the  forks  of  the  Middle  and  Nashville  branches,  in  the  north-west  quarter  of 
section  35,  township  1,  range  3,  and  that  of  Middle  branch  east  of  the  center 
of  section  6,  township  2,  range  2 ;  but  the  higher  sandstone  formation  occupies  * 
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the  uplands  north  and  south  from  there,  and  the  next  point,  where  it  is  more 
prominently  exposed,  is  at  the  head  of  Rock  branch,  a  tributary  of  Middle 
branch,  just  below  the  edge  of  the  prairie  which  forms  the  main  dividing 
ridge,  in  the  center  and  north-west  part  of  the  north-west  quarter  of  section  9, 
township  2,  range  2,  where  it  has  been  extensively  quarried.  There  the  limestone 
is  seven  feet  thick,  in  ledges  from  three  to  eighteen  inches  thick,  and  rests  upon 
three  feet  of  black  laminated  slate,  which  contains  a  little  coal.  It  crops  out 
onoe  more  a  mile  farther  east,  in  the  north-west  quarter  of  section  10,  in  a 
similar  position;  but  then  the  higher  sandstones  succeed,  which  are  also  found 
north  and  south  of  the  two  last  named  points.  The  dip  of  the  limestone  from 
Kock  branch  to  Little  Crooked  creek  is  therefore  to  the  north>west ;  but  from 
the  former  point  it  changes  again  to  the  north-east. 

The  most  westerly  point  where  the  Shoal  creek  limestone  has  been  observed 
in  this  county  is  on  the  high  ridge,  six  miles  north-west  of  Nashville,  in  the 
west  part  of  section  7,  township  2,  range  3.  There,  limestone  and  sandstone  are 
reported  to  have  been  struck  in  several  wells,  which,  to  all  appearance,  must  be 
the  Shoal  creek  limestone,  and  a  sandstone  close  above  or  below  it.  A  mile 
farther  east,  near  the  north-east  comer  of  section  18,  this  limestone  was  again 
struck,  on  the  summit  of  the  ridge,  at  a  depth  of  thirty  or  thirty-five  feet, 
while,  in  another  well  close  by,  a  sandstone  was  found  at  twenty  feet,  which 
seems  to  overlie  the  limestone.  On  the  same  ridge,  near  the  middle  of  the 
south  half  of  section  17,  the  limestone  is  thirty-five  feet  under  ground, 
covered  with  twenty  feet  of  shales.  Close  by,  on  lower  ground,  in  the  south- 
east quarter  of  section  17,  a  shad  was  sunk  in  1857,  to  the  depth  of  eighty-six 
feet,  in  the  unwarranted  expectation  of  finding  a  heavy  layer  of  coal  at  a  small 
depth.  The  Shoal-creek  limestone  in  this  shaft  was  seven  feet  thick.  Above 
it  there  was  shale;  below  it,  black  slate;  then,  shales  and  sandstone.  .  Nine 
inches  of  coal  was  found  at  a  depth  of  eighty-two  feet,  most  likely  the  same 
seam  which  crops  out  at  the  Stone-coal  Ford.  North  of  these  points  no  rocks 
are  exposed  for  several  miles,  but  the  limestone  probably  continues  uninter- 
ruptedly to  Crooked  creek.  South-westward  the  ridge  falls  off  rapidly,  and  the 
limestone  can  not  extend  much  farther  in  that  direction. 

The  only  outcrop  of  the  limestone  in  this  vicinity  is  at  the  head  of  Willow  branch, 
near  the  summit  of  the  dividing  ridge,  at  Mr.  Balderson's,  near  the  south- 
east comer  of  section  20,  where  it  is  quarried  extensively ;  and  also  on  the 
south-west  quarter  of  section  21.  It  is  there  about  eight  and  a  half  feet  thick. 
The  upper  two  feet  consist  of  thin  plates  of  limestone,  mixed  with  shale ;  the 
lower  six  feet  form  heavy  layers.  Below  it  follow  a  few  inches  of  shale ;  then 
three  and  a  half  feet  of  black  laminated  shale,  and  then  sandy  shales  more  or  less 
skty. 

A  mOe  and  a  quarter  fiurther  east,  in  the  south-west  quarter  of  section  22, 
and  in  the  north-west  quarter  of  section  27,  the  limestone  has  also  been  struck 
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in  seyeral  shallow  wells,  on  the  high  ridge ;  but  thence  it  seems  to  dip  strongly 
to  the  north-east.  Near  the  south-east  corner  of  section  15  it  has  been  found 
in  a  well  on  much  lower  ground,  and  at  Nashville  it  lies  at  a  considerable 
depth. 

Nashyille  is  situated  in  the  north-east  part  of  section  24,  township  2,  range 
3,  near  a  branch  of  Little  Crooked  creek,  on  the  northern  slope  of  the  ridge. 
I  will  not  now  speak  of  the  uppermost  formations  there  which  overlie  the 
Shoal-creek  limestone,  but  I  will  give  the  section  of  the  shaft  which  was  sunk 
by  Mr.  Hueoeu,  near  his  flouring  mill,  on  the  lowest  upland  adjoining  the 
creek  bottom.  The  shaft  was  sunk  two  hundred  and  thirty  feet  deep,  and 
then  two  hundred  feet  more  were  drilled  down.  The  work  was  stopped  in 
1862.  The  following  is  a  closely  approximate  section,  for  which  I  am  indebted 
to  the  courtesy  of  Mr.  Huboeli  : 

80eiion  of  Strata  in  Mr.  Huege^s  Shaft,  at  Nashville,  on  the  touth-west  quarter  of  the  eauth- 

east  quarter  of  Section  18,  Township  2  south,  Range  8  toMt 
No. 

1.  Soil  &nd  drift-clay 11  feet 

2.  Shale 4     ** 

8.  Arenaceous  limestone 8     " 

4.  Sandstone  and  shales 62     " 

6.  Hard  blue  limestone — Shoal-creek  limestone 7.    ' ' 

6.  Black  laminated  slate,  with  streaks  of  coal 8|^  " 

7.  Sandstone 18  *• 

8.  Olaj  shale 16j  *« 

9.  Gray  and  brown  fossiliferous  limestone 1  <  * 

10.  Black  shales,  with  fossila 9  *  < 

11.  Coal,  14  inches 1}  << 

12.  Sandstones  and  shales 70  * ' 

18.  limestone  (areno-calcareous  conglomerate  ?) 7  * ' 

14.  Goal,  8  to  10  hkches Of  **  ' 

15.  Shales 22     ** 

Bottom  of  shaft 280  feet. 

Below  this  a  boring  was  carried  down  two  hundred  feet  from  the  bottom  of 
the  shaft ;  one  hundred  and  seventy  feet  reported  to  be  shale,  and  the  lower 
thirty  feet  alternations  of  limestone  and  shale,  probably  the  beds  overlying 
the  DuQuoin  coal. 

At  various  depths  concretions  of  carbonate  of  iron  (kidney  ore)  were  found 
in  the  shales.  It  is  a  great  pity  that  the  work  was  abandoned  at  this  point, 
when  very  little  more  work  would  have  settled  the  question  whether  the  Du 
Quoin  coal  extends  that  fiur,  and  with  what  thickness,  for  the  boring  must 
nearly  have  reached  the  base  of  the  limestone  above  the  coal.  The  shafl  is 
only  covered,  not  filled,  and  the  drill-hole  is  probably  s<ill  open,  at  least  part 
of  the  depth.  The  work  could  probably  be  resumed  at  a  small  cost,  and  the 
boring  ought  to  be  carried  deeper  by  all  means.    By  boring  from  twenty  to 
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tfty  feet  deeper,  the  chances  of  obtaining  coal  at  this  point,  from  the  Ba 
Quoin  seam,  would  be  positiyelj  settled. 

At  the  south  side  of  the  dividing  ridge,  the  Shoal-creek  limestone  was  next 
discovered  at  the  head  of  Watering  branch,  in  a  ravine  near  the  edge  of  the 
prairie,  in  the  middle  of  the  east  half  of  section  31,  township  2,  range  2. 
Farther  down  the  branch,  still  in  the  south-east  comer  of  section  31,  large 
tumbling  masses  of  it  were  observed,  which  seem  to  be  very  little  moved  from 
their  original  position,  and  they  are  associated  with  blocks  of  a  calcareous  sand- 
rock,  full  of  fossils,  which  seems  to  correspond  to  the  Joliff's  mill-rock.  If  the 
latter  rock  is  in  place  in  the  upper  part  of  the  hills  in  this  vicinity,  it  would 
ieem  as  if  the  limestone  had  a  local  dip  to  the  southward,  and,  indeed,  about 
a  mile  lower  down,  at  a  sharp  bend  of  the  creek,  near  the  north-west  corner  of 
section  8  (?),  township  3,  range  2,  large  blocks  of  the  limestone  were  once 
more  observed  in  the  bank,  fully  four  feet  thick.  The  branch  valley  is  there 
only  a  few  yards  wide,  and  has  apparently  been  hemmed  in  by  the  limestone 
which  thus  seems  to  be  in  place  a  few  feet  above  the  water-level.  The  lower 
sandstone  formation  begins  to  crop  out  some  distance  farther  south. 

On  Beaucoup  creek,  the  Shoal-creek  limestone  is  first  exposed  at  the  water's 
edge,  on  the  north-east  corner  of  section  27,  township  2,  range  2.  It  probably 
reaches  a  short  distance  higher  up  the  creek.  Down  the  creek,  it  continues  in 
the  hillsides,  gradually  rising  above  the  water  level,  and  crops  out  on 
the  west  side  of  the  creek,  at  numerous  points  in  sections  27  and  34,  and 
in  the  north-east  quarter  of  section  3,  township  3,  range  2.  It  has  also 
been  slaruck  in  various  wells  at  the  eastern  edge  of  the  prairie  in  section  34,  and 
in  the  south-west  comer  of  section  27,  at  a  depth  of  twenty-two  feet.  The  lime- 
stone here  is  partly  blue,  partly  grayish,  and  on  the  outside,  frequently  brown. 
It  is  at  least  seven,  and  probably  ten  feet  thick,  and  rests  on  black  laminated 
slates  and  arenaceous  shales. 

We  find  it  next,  several  miles  &rther  south-east,  in  the  barrens  near  the  Little 
Muddy,  near  the  middle  of  the  north  line  of  section  17,  township  3,  range  1, 
and  at  several  points  in  or  near  ihe  south-west  quarter  of  section  9.  It  is  here 
over  eight  feet  thick,  is  underlaid  with  black  slate,  and  dips  eastward,  toward 
the  Little  Muddy.  In  a  well  on  the  ridge  near  by,  only  three-eighths  of 
a  mile  from  the  creek,  the  simdstone  which  overlies  the  limestone,  has  been  stmck 
at  a  depth  of  only  six  feet,  and  in  a  ravine  close  by,  some  eighteen  feet  of  it  is 
exposed  in  one  bluff.  The  sandstones  and  shales  higher  up  on  Little  Muddy, 
especially  in  section  4,  evidently  belong  to  the  higher  formations,  and  the  lime- 
stone seems  first  to  strike  the  creek  in  section  9,  but  is  exposed  only  in  its  banks 
south-east  of  the  cent^  of  section  16,  where  it  b^ins  a  few  inches  above  the 
water  level,  and  forms  a  low  bluff.  It  holds  a  similar  position  a  few  rods  farther 
east,  but  then  it  is  seen  rising  southward  and  westward.  Near  the  south  line  of 
section  16,  it  caps  a  low  blnff  on  the  creek;  and,  still  lower  down,  above  the 
railroad  bridge,  it  is  only  found  in  tumbling  masses  at  the  foot  of  high  exposures 
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of  lower  strata,  while  on  a  rayine  west  of  the  creek,  in  the  north-west  quarter  of 
section  21,  it  has  once  more  been  observed  in  the  barrens.  East  of  Little 
Muddy,  limestone  is  said  to  have  been  discovered,  in  digging  a  well,  twenty-two 
feet  below  the  surface,  in  the  timber  on  a  branch  of  Little  Muddy,  considerably 
below  the  level  of  the  prairie,  in  the  north-east  quarter  of  section  11,  township  3, 
range  1;  but  this  may  have  been  a  higher  ledge  of  hard  sand-rock.  Three- 
quarters  of  a  mile  north  of  Richview,  it  has  also  been  struck  in  sinking  a  shaft 
close  to  the  Illinois  Central  railroad,  near  the  north  line  of  section  2,  township 
2,  range  1,  at  the  edge  of  the  high  prairie.  Judge  Phillips,  of  Richview,  to 
whom  I  am  indebted  for  the  information  in  relation  to  this  undertaking,  states 
that  the  limestone  was  found  at  a  depth  of  about  one  hundred  and  twenty  feet, 
from  six  to  eight  feet  thick.    Then  followed  downward,  below  the  limestone : 

Black  slate 8  feet. 

lire-claj,  (argillaceous  shales) 8    " 

Stone-coal **   4  inchea 

Fire-clay,  (shales) 4    ** 

Sandstone 81    ** 

Slaty  rock .^...  1    ** 

Blackslate *...  2J  ** 

Shale 8    '* 

No  exact  data  could  be  obtuned  for  the  rest  of  the  work.  The  shaft  was  sunk 
to  a  depth  of  two  hundred  feet,  and  then  they  bored  sixty  feet  deeper;  but  no 
journal  was  kept  of  the  strata  penetrated. 

ITie  Upper  Sandstone  FormciHon, — ^The  most  westerly  point,  where  amy  strata 
were  observed  above  the  Shoal-creek  limestone,  was  at  the  trial-pit  on  the  ridge 
some  miles  east  of  Nashville,  in  section  17,  township  2,  range  3,  and  in  some 
wells  north-west  of  it.  They  consisted  of  sandstone  and  shales,  the  latter  appa- 
rently arenaceous,  and  were  not  more  than  about  twenty  feet  thick. 

Near  Nashville,  we  find  this  formation  much  more  largely  developed.  In  the 
shaft  at  the  lower  end  of  the  town,  sixty-nine  feet  of  this  formation  were  passed 
through,  and  it  forms  part  of  the  high  hills  north  of  town.  In  the  shaft,  we 
find  next  above  the  limestone,  sixty-two  feej  of  shales,  sandy  shales,  and  shaly 
sandstones,  and  then  three  feet  of  a  '*  bastard  limestone,"  and  four  feet  of  shales 
underneath  eleven  feet  of  soil  and  clay.  The  bastard  limestone  was  a  hard  rock, 
apparently  a  mixture  of  sand  and  lime,  and  I  am  strongly  inclined  to  the  opinion 
that  it  corresponds  to  the  Joliff's  mill-rook,  on  Orooked  creek,  mentioned  below. 
On  Little  Crooked  creek,  a  short  distance  south-east  of  the  shaft,  near  the  south 
line  of  section  13,  the  bank  consists  of  about  fifteen  feet  of  soft  sandstone,  which 
contains  some  thin  irregular  streaks  of  stone-ooal,  varying  in  thickness  firom  that 
of  a  knife-blade  to  over  four  inches.  This  sandstone  has  been  struck  in  sev- 
eral wells  in  the  east  part  of  the  town,  south-east  of  the  shaft,  and  also  in  one 
ft  short  diitanoe  south-west  of  the  shaft,  where  it  reached  from  ten  to  twenty 
feet  below  the  surfi^e ;  and  it  is  therefore  very  strange  that  no  trace  of  it  has 
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been  found  in  the  shaft.  In  the  western  part  of  the  town,  which  is  higher, 
shales  are  straok  in  digging  wells,  and  water  is  not  so  readily  obtained.  Shelly 
sandstones  and  shales  are  exposed  in  a  ravine  on  the  hills  south  of  Nashville, 
which  form  the  dividing  ridge,  near  the  middle  of  the  north  line  of  section  25, 
township  2,  range  3;  and  in  a  well  on  a  high  point  in  the  south-east  corner  of 
section  25,  shaly  strata  were  struck;  these  latter  may,  however,  be  really  lower 
strata  of  this  series,  which  have  risen  to  this  altitude  in  consequence  of  the 
inclined  condition  of  the  strata. 

From  Nashville  eastward,  this  sandstone  formation  extends  over  the  dividing 
ridge,  and  thence  northward,  over  the  uplands,  to  Crooked  creek.  The  wells  on 
the  ridge  generally  do  not  reach  down  to  rock;  still,  the  sandstones  have  been 
found  at  sufficiently  nxmierous  points  to  trace  their  extent.  They  have  been 
struck  in  wells  at  the  western  edge  of  the  prairie,  between  the  Nashville  branch 
and  Middle  branch  of  Little  Crooked  creek,  on  rather  low  ground,  in  the  north- 
east quarter  of  section  18,  township  2,  range  2,  at  a  depth  of  only  fourteen  feet; 
and  at  the  north-western  extremity  of  this  arm  of  the  prairie,  in  the  south  part 
of  section  1,  township  2,  range  3,  at  sixteen  feet,  where  it  is  hard  and  bluish  in 
color.  Then  it  has  been  struck  on  the  high  prairie  in  section  16,  township  2, 
range  2,  and  in  the  south-east  quarter  of  section  10;  also,  farther  south,  at  the 
edge  of  the  prairie  towards  the  Beaucoup,  in  the  south-east  quarter  of  section  15, 
in  section  24,  and  as  fiir  as  Col.  Phillips',  in  the  middle  of  the  west  hafl^  of  sec- 
tion 27.  There,  in  a  ravine  below  the  prairie,  thinly-stratified  shelly  sandstones 
are  exposed  above  the  Shoal-creek  limestone,  and  the  sandstone  crops  out  also  a 
mile  farther  north,  on  a  branch  of  Beaucoup  creek,  not  &r  from  the  main  stream, 
in  the  north-east  quarter  of  section  22.  It  undoubtedly  underlies  the  barrens 
between  the  head  of  Beaucoup  and  Little  Muddy  creeks,  in  the  eastern  part  of 
which  it  has  been  quarried  in  section  30,  township  2,  range  1,  and  has  been 
struck  in  a  well  in  section  6,  township  3,  range  6.  In  the  adjoining  so-cidled 
"  dry  arm "  of  the  prairie,  I  am  informed  it  is  difficult  to  obtain  water,  and 
sandstones  have  been  struck  quite  shallow  at  its  west  side,  near  the  south-west 
comer  of  section  29,  township  2,  range  1,  and  farther  south,  and  also  in  the 
south-west  quarter  of  section  28,  and  at  other  points.  On  the  upper  course  of 
the  Little  Muddy,  near  Ashley,  the  sandstones  still  prevail,  but  no  rocks  are 
exposed  on  it  higher  up  than  the  south-west  quarter  of  section  34,  township  2, 
range  1,  and  thence  downward,  at  intervals,  to  the  north  part  of  section  9,  town- 
ship 3,  range  1,  the  first  outcrops  consist  of  sandstones,  the  next,  of  bluish-gray 
argillaceous  slate,  and  the  lower  outcrops,  of  arenaceous  shale,  with  concretions 
of  carbonate  of  iron. 

Returning  north-westward,  we  find  that  gray  indurated  shales  were  struck  in  a 
well  at  the  edge  of  the  high  prairie,  at  the  head  of  Middle  branch  of  Little 
Crooked  creek,  in  the  south-east  corner  of  section  1,  township  2,  range  2. 
Soft  and  partly  shaly  sandstones  crop  out  on  the  branch  in  the  south-east  quarter 
of  section  2,  and  in  the  north-east  quarter  of  section  3,  and  are  also  found 
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exposed  in  the  barrens  a  mile  and  a  half  farther  west,  south  of  the  branch,  in 
the  north-west  quarter  of  section  4.  North  of  Middle  branch,  near  the  north- 
east comer  of  section  6,  the  shaly  sandstones  were  also  struck  at  the  edge  of  the 
prairie,  and  penetrated  to  a  depth  of  thirtj-two  feet;  this  is  the  most  westerly 
point  where  they  have  been  discoyered  north  of  this  creek.  Sandstones  were 
also  found  in  wells  in  this  part  of  Grand  prairie,  near  the  south  line  of  section 
35,  township  1,  range  2,  in  the  north-west  comer  of  section  35,  in  the  south- 
west quarter  of  section  27,  in  the  west  side  of  section  21,  in  the  south-east 
quarter  of  section  16,  and  at  some  other  points.  In  most  of  these  wells,  water 
is,  howeyer,  obtained  either  before  striking  the  rock  or  after  digging  a  few  feet 
into  it.  Slaty  rocks  were  discoyered  in  other  wells  farther  east,  near  the  north- 
west comer  of  section  26,  and  in  the  south-west  quarter  of  section  24,  where  a 
thin  seam  of  coal  is  said  to  haye  been  found  between  them,  and  west  of  Hoyle- 
ton,  in  the  north-west  quarter  of  section  14,  where  they  rested  on  shaly  sand- 
stones. More  sandstones  were  then  struck  &rther  east,  in  the  high  prairie,  in 
the  north-east  quarter  of  secUon  30,  township  1,  range  1,  from  whence  they 
seem  to  continue  to  the  head  of  Grand-point  creek,  and  in  the  middle  of  the 
east  half  of  section  24,  township  1,  range  2,  where  a  well  was  dug  forty  feet 
deep,  mostly  through  soft  shelly  sandstone,  without  getting  water.  A  mile  and 
a  half  farther  north-west,  at  Hoyleton,  in  the  north-west  quarter  of  section  13, 
sandstone  and  shaly  rocks  are  struck  at  the  bottom  of  wells  which  are  seldom 
more  than  twenty  feet  deep.  North  of  Hoyleton,  the  prairie  L  lower,  and  the 
first  traces  of  this  formation  haye  been  found  in  a  well  on  the  low  hills  near 
Crooked  creek,  at  the  northern  edge  of  this  prairie,  on  the  east  side  of  section 
27,  township  1  north,  range  2,  and  farther  east;  they  consisted  of  arenaceous 
shales  or  shaly  sandstones. 

The  first  conspicuous  outcrop  of  rocks  on  Crooked  Creek  is  in  the  north-east 
quarter  of  section  25  (?),  township  1,  range  2,  at  an  old  saw-mill,  called  Joliff's 
mill.  The  principal  ledge  there  is  a  finely-grained,  grayish-blue,  calcareous 
sandstone  or  mudstone,  with  a  brown  surface.  It  is  not  uniform  throughout. 
In  some  places  it  is  more  arenaceous — ^a  hard  sandstone ;  in  others,  more  slaty. 
It  is  from  two  to  two  and  a  half  feet  thick,  and  contains  numerous  fossils,  espe- 
cially Productus  PrcUtenanttSj  Pinna  per-acuta^  together  with  Myalina^  Spiriferj 
and  many  others.  It  is  underlaid  with  a  few  feet  of  arenaceous  shaly  strata.  A 
quarter  of  a  mile  higher  up  the  creek,  the  same  strata  crop  out  again.  This 
calcareous  sandstone  does  not  appear  to  be  exposed  any  where  else  in  this 
county ;  but  I  haye  found  tumbling  fragments  of  rock,  closely  corresponding  to 
it,  with  the  Shoal-creek  limestone  at  the  head  of  Watering  branch,  and  also  on 
the  upper  course  of  Little  Muddy  riyer.  I  presume  it  is  the  same  stratum 
which,  in  the  section  of  the  Nashyille  shaft,  has  been  designated  as  No.  3 — a 
«  bastard  limestone '' — and  is  there  sixty-two  feet  aboye  the  Shoal-creek  lime- 
stone, forming  an  intercalation  in  the  sandstones  and  shales  of  the  Upper  Coal 
Measures. 
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At  the  edge  of  the   prairie  wliich  overlooks  the  Crooked  creek  bottom, 
half  a  mile  south-east  of  the  ezpoenre  described  last,  on  the  south-west  quarter 
of  section  30,  township  1  north,  range  1,  sandstone  and  shales  are  struck  in 
weUs,  and  also  south-east  from  there,  in  the  prairie,  in  the  south-east  quarter  of 
section  31,  while  most  of  the  wells  do  not  penetrate  to  the  rocky  substrata. 

On  the  lower  course  of  G-rand-point  creek,  there  is  only  one  outcrop,  three- 
fourths  of  a  mile  from  its  mouth,  in  the  south  part  of  the  north-west  quarter  of 
section  29,  township  1  north,  range  1.  It  consists  of  shales,  containing  thin 
shells  o£  hard  sandstone.  Then  there  are  no  more  exposures  on  the  creek,  and 
only  here  and  there  a  high  bank  of  clay,  with  drift  boulders  and  a  few  tumbling 
rocks,  until  we  reach  its  upper  branches.  On  these  I  obserred  some  small 
outcrops  of  sandstones,  at  a  few  points,  in  the  south-west  quarter  of  section  28, 
the  north-west  quarter  of  section  27,  and  the  south-west  quarter  of  section  23, 
township  1  south,  range  1,  and  in  the  east  part  of  section  5,  township  2,  range 
1.  The  rock  is  mostly  thinly  stratified  and  intercalated  with  shales.  Such 
sandstones  were  also  noticed  near  an  eastern  branch  of  the  creek,  on  a  ravine, 
in  the  north-west  quarter  of  the  north-east  quarter  of  section  1,  township  1,  range 
1,  and  on  the  west  side  of  the  Illinois  Central  Railroad,  not  far  from  the  base  line ; 
while  on  the  creek,  half  a  mile  &rther  north-west,  in  the  south-west  quarter  of 
the  adjoining  section  (36),  loose  slabs  of  a  highly  cemented,  hard,  blue,  calcareous 
sandstone  were  observed.  Near  Irvington,  in  the  south-west  quarter  of  sec- 
tion 12,  township  1,  range  1,  sandstone  has  been  quarried  on  the  high  prairie. 
At  Irvington,  water  is  obtained  in  the  Quaternary  deposits ;  but  on  the  lower 
ground,  a  mile  further  west,  shales  have  been  struck  at  a  depth  of  eighteen  feet, 
and  on  the  prairie  hill,  half  a  mile  north-east  of  the  station,  a  thin  seam  of  stone- 
coal,  said  to  have  been  twelve  inches  thick,  has  been  penetrated  in  dig^ng  a 
well.  This  is  probably  the  same  coal  which  has  been  discovered  at  other  points 
farther  east,  north-east  and  south-east,  and  which  is  intercalated  in  the  upper 
sandstone  formation. 

On  the  high  prairie  ridge,  south  of  the  head  of  Grand-point  creek  and  west 
of  Richview,  the  sandstone  has  also  been  struck  in  several  wells.  At  some 
points  the  water  is  obtained  above  any  rock,  and  at  others  under  a  few  feet  of 
soft  sandstone,  which  generally  reaches  to  within  ten  feet  of  the  surface.  At 
still  others  the  rock  has  been  penetrated  more  than  ten  feet  without  getting 
water. 

The  old  town  of  Richview  lies  on  this  ridge,  round  the  center  of  section  10, 
and  is  underlaid  with  the  sandstone,  which  crops  out  in  the  ravines  in  the 
north-east  quarter  of  section  10.  The  station  and  new  town  are  situated  in 
the  south-west  quarter  of  section  2,  township  2,  range  1. 

Shelly,  sod  rock  and  arenaceous  shales  crop  out  at  various  places  in  the 
branches  above  and  below  the  town,  in  the  south-east  quarter  of  section  3,  in 
the  north  part  of  section  11,  and  in  section  12,  on  a  branch  of  Big  Muddy 
river,  where  the  rocky  blufis  are  in  places  more  than  thirty  feet  high ;  also  on 
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smaller  ravines  fkrlher  south,  in  sections  11  and  14.  In  a  ravine  west  of  the 
town,  I  noticed  at  one  point,  together  with  drifl  honlders  and  tumbling  sand- 
stones, a  large  amount  of  fossiliferous  limestone,  similar  to  limestones  which 
occur  &rther  south-east,  in  connection  with  a  thin  coal-seam.  It  is,  perhaps, 
in  place  in  the  hill,  and,  being  a  thin  layer  and  partly  soft,  b  not  promi- 
nently exposed.  The  sandstones  were  also  found  exposed  north-east  of  Kich- 
view,  below  the  edge  of  the  prairie,  in  a  ravine  in  the  north-west  quarter  of 
section  2,  and  has  been  struck  in  wells  north-east  of  the  center  of  section  36, 
township  1,  range  1,  and  again  half  a  mile  farther  north-west,  just  beyond  the 
county  line. 

Ashley  is  situated  at  the  edge  of  the  prairie,  on  the  north  side  of  section  27, 
township  2,  range  1,  mostly  in  the  north-east  quarter  of  the  section.     Water  is 
obtained  at  some  points  above  the  rocks,  at  a  depth  of  from  twelve  to  twenty 
feet;  but  usually  the  sandstones  are  struck  in  digging  wells,  and  they  crop  out 
at  several  points  some  distance  east  and  north-east  of  the  town.    At  the  edge 
of  the  prairie,  south-east  of  Ashley,  in  the  south-west  quarter  of  section  26, 
and  in  section  35,  the  wells  are  generally  a  few  feet  deep  in  shelly  sandstone, 
which  has  abo  been  struck  in  the  prairie  in  the  south  part  of  section  25,  while 
on  a  higher  hill,  near  the  center  of  the  north  half  of  section  36,  shales  were 
found  in  a  well.     Half  a  mile  east  of  the  county  line,  in  Jefferson  county,  I 
observed  considerable  outcrops  on  branches  running  eastward.     At  Mr.  Hun- 
TSa's,  in  the  north-east  quarter  of  section  7,  township  3,  range  1  east,  a  seam 
of  stone-coal,  from  eight  to  twelve  inches  thick,  was  noticed  just  below  the  edge 
of  the  prairie.     It  is  capped  with  arenaceous  shales,  and  is  also  underlaid  with 
two  £9et  of  the  same,  below  which  follow  several  feet  of  sandstone,  and  then 
areikaceous  shales.    The  sandstones  are  of  a  fine  grain,  and  firm,  partly  ripple- 
marked,  and  partly  in  smooth  ledges,  which  form  a  very  desirable  building 
material,  and  are  used  as  such  at  Ashley.    Some  traces  of  black  slate  were 
noticed  with  the  coal.     A  short  distance  lower  down  the  bank  I  noticed,  inter- 
calated in  the  shales,  large  slabs  of  fossiliferous  limestone,  perhaps  the  same  of 
which  I  had  seen  indications  near  Kichview.     The  coal  is  also  exposed  in  other 
ravines  &rther  south-east.     The  sandstones  are  also  exposed  in  a  ravine  a  mile 
farther  north,  in  the  north  part  of  section  6,  and  the  limestones  and  shales  a 
short  distance  lower  down.     The  heaviest  slabs  of  the  limestone  measured  eight 
inches,  while  I  noticed  much  thinner  shells  of  the  rock  in  the  shales.     Two 
and  a  half  miles  farther  north-west,  and  nearly  east  of  Ashley,  in  the  south- 
west quarter  of  section  24,  township  2,  range  1  west,  I  observed  the  same 
sandstone  on  a  ravine  in  the  edge  of  the  timber,  partly  in  fine  ledges,  partly 
shelly,  and,  lower  down,  shaly  outcrops,  and  also,  large,  loose  slabs  of  the 
above-mentioned  limestone.    Traces  of  the  coal  are  said  to  have  been  found 
farther  north-west,  in  section  23  or  14. 
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Economical    Qeology. 

CodL — ^We  have  seen  that  the  geological  fomiatioQ  of  Washington  comity  is 
that  of  the  upper  part  of  the  Goal  Measures.  It  contains  several  thin  seams  of 
coal,  whicht  are  not  of  much  practical  importance,  but  may  prove  available  at 
some  points  for  supplying  the  local  demand.  Of  much  greater  importance  to  the 
county  is  the  question  whether  the  Lower  Coal  Measures,  with  their  bountiful 
supply  of  coal,  which  is  wrought  in  the  adjoining  counties,  continue  underneath 
the  Upper  Coal  Measures  into  and  through  Washington  county;  and  if  they  do, 
at  what  depth,  and  whether  their  coal  is  undiminished  in  thickness,  a  question 
that  can  only  be  determined  by  boring  or  shafting  down  to  the  horizon  of  these 
coab  in  the  lower  measures. 

The  highest  coal-seam  outcropping  in  this  county,  is  one  of  its  highest  strata, 
and,  therefore,  found  only  on  the  east  side  of  the  county;  and  was  found  soma 
miles  south-east  of  Ashley,  just  beyond  the  county  line;  but  it  extends  into 
Washington  county^  and  probably  through  the  hills,  near  Kichview,  and  is 
apparently  the  same  which  has  been  discovered  by  Mr.  Quiok,  near  Irvington. 
The  coal  is  good,  but  is  no  where  known  to  exceed  twelve  inches  in  thickness.  It 
can  therefore  only  be  worked  by  stripping  along  its  outcrop,  where  it  can  be 
conveniently  exposed  in  ravines  or  on  hillsides. 

The  next  weU-defined  seam,  aud  one  which  extends  far  beyond  the  limits  of 
this  oounty,  is  the  one  at  the  base  of  the  slaty  divisicm.  No.  3,  of  the  county^ 
section,  No.  11,  in  the  Nashville  shaft.    It  is  found  from  fifteen  to  fi%  feet 
below  the  Shoal-oreek  limestone,  and  appears  to  vary  in  this  county  between 
four  and  fourteen  inches  in  thickness;  but,  near  Highland,  in  the  south-east 
part  of  Madison  oounty,  the  same  seam  is  eighteen  inches  thicl^,  and  has  there, 
been  worked  to  a  considerable  extent.    It  is  exposed  at  the  Stone-coal  ford,  on 
the  Okaw  river,  in  the  south-east  quarter  of  section  1,  township  1,  range  6;  and 
was  found  in  the  trial-shaft  four  miles  west  of  Nashville,  in  the  south-east  quarter 
of  section  17,  township  2,  range  3;  also,  in  the  Nashville  shaft,  in  the  south- 
east quarter  of  section  13,  township  2,  range  3;  then,  on  the  upper  course  of  a 
branch,  in  the  south-west  comer  of  section  5,  township  3,  range  2 ;  on  Beaucoup 
creek,  and  also  on  a  branch  in  the  south-west  quarter  of  section  35,  township 
2,  range  2;  and  near  Little  Muddy  creek,  in  the  north  part  of  section  21,  town- 
ship 3,  range  1. 

The  next,  and  more  extensively  but  very  irregularly  developed  seam  of  coal, 
is  in  the  upper  part  of  the  lower  sandstone  formation.  As  far  as  known,  it  no 
where  attains  a  thickness  of  more  than  twelve  inches,  and  is  mostly  thinner. 
It  crops  out  at  various  points  on  Mud  creek;  and  the  coal  on  the  east  side  of 
Elk  prairie,  three  miles  north-west  of  Elkton,  is  perhaps  the  same. 

From  the  foregoing  statement,  we  see  that  the  supply  of  coal  in  the  county 
mainly  depends  upon  the  prospects  in  the  Lower  Coal  Measures.    The  question 
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wbetlier  they  extend  into  tlie  oonnty,  miuit  be  answered  with  a  decided  yes. 
There  can  be  no  doubt  about  it.  The  limestones  and  shales  which  haye  been 
struck  at  Nashyille,  beginning  at  a  depth  of  four  hundred  feet,  must  be  the 
Belleville  limestones.  All  the  strata  which  haye  been  obseryed  outcropping 
between  the  next  exposure  of  these  limestones  and  Nashville,  have  abo  been 
penetrated  successively  in  this  shaft.  Another  question  is,  whether  the  coal 
which  underlies  this  limestone  formation  in  St.  €lair  and  Perry  counties,  also 
extends  under  Washington  county.  This  question  has  not  yet  been  decided  by 
experiment,  but  we  have  again  to  answer  yes,  in  all  probability.  There  is  no 
reason  for  supposing  that  it  was  not  so,  while  the  great  regularity  with  which 
this  coal  is  known  to  extend  under  an  area  many  miles  in  length  and  width,  would 
seem  to  warrant  our  expectation  to  see  it  continue  further. 

The  depth  to  the  Belleville  coal  would  probably  be  at  Nashville  about  four 
hundred  and  forty  or  four  hundred  and  fifty  feet;  that  is,  three  hundred  and 
sixty  or  three  hundred  and  seventy*  feet  below  the  Shoal-creek  limestone,  which 
begins  in  the  Nashville  shaft  at  a  depth  of  eighty  feet  As  we  know  the  range 
of  this  limestone  in  the  county,  we  can  approximately  determine  the  depth  to 
the  coal  at  other  points,  although  the  thickness  of  the  strata  is  subject  to  great 
variations.  The  depth  would  be  least  in  the  north-western  and  western  part  of 
the  county,  and  greatest  in  the  north-eastern  part.  At  Richview,  where  the 
Shoal-creek  limestone  lies  one  hundred  and  twenty  feet  below  the  surface, 
it  would  probably  be  four  hundred  and  eighty  to  five  hundred  feet  or  more 
to  the  Belleville  coal.  This  is  only  half  of  the  depth  at  which  coal  is 
successfully  and  profitably  mined  in  England.  If  the  demand  for  coal  is 
sufficiently  large  to  warrant  the  investment  of  a  large  capital,  and  the  employ- 
ment of  a  large  number  of  miners,  then  the  obstacles  of  mere  depth  can  be 
readily  overcome. 

Minerals. — ^No  valuable  minerals  have  been  discovered  in  Washington  county. 
The  shales  of  the  Goal  Measures,  at  various  depths,  contain  much  iron  ore,  in 
the  shape  of  concretions  of  carbonate  of  iron,  the  so-called  kidney-ore ;  but  I 
have  not  seen  one  point  where  it  would  seem  to  occur  concentrated  in  sufficient 
quantity  to  be  useful  as  an  iron  ore. 

Building  Materials. — ^The  county  is  amply  supplied  with  building  materials 
of  various  kinds — sandstones,  limestones,  sand  and  lime — ^while  brick  can  be 
manufactured  any  where.  Timber  is  also  still  to  be  found  in  sufficient  quantity, 
as  nearly  half  of  the  county  is  tambered  land,  and  much  of  it  is  of  superior 
quality. 


*Thi8  is  considerably  more  than  the  arerage  thickness  of  the  strata  between  the  Shoal- 
creek  limestone  and  the  No.  S,  or  Bellerille  eoal,  in  Madison  and  St.  Clair  counties,  and  It 
maj  more  properly  be  estimated  at  from  two  hundred  and  fifty  to  three  hundred  feet. 

A.  H.  W« 
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AgricuUure. — ^In  discottnng  the  general  character  of  the  county,  I  have 
already  pointed  out  the  great  similarity  between  it  and  Perry  county.  Its 
prairies,  post-oak  flats,  oak  barrens  and  timbered  hills  correspond  closely  to 
those  described  in  the  report  of  Perry  county ;  and  all  that  has  been  said  in 
r^ard  to  them  is  also  applicable  to  Washington  county.  The  similarity  is  far 
less  with  St.  Clair  county,  where,  in  many  respects,  different  conditions  pre- 
yail ;  and  the  counties  fkrther  north  and  north-east,  along  the  Ohio  and  Mis- 
issippi  Bailroad,  have  also  a  somewhat  different  character  of  their  own. 

On  the  upper  courses  of  the  creeks  we  find,  generally,  much  locust,  elm, 
black-walnut,  red-bud,  etc.,  and,  in  the  prairies,  willow.  Lower  down,  the  bot- 
toms, which  are  mostly  subject  to  firequent  oyerflows,  are  mainly  timbered  with 
white-oak,  swamp  white-oak,  bur-oak,  elm,  sugar-maple,  sycamore,  red-bud,  paw- 
paw, pignut  hickory,  scaly-bark  hickory,  some  laurel-oak,  and  at  more  wet 
points,  with  water-oak  and  honey-locust. 

The  agricultural  yalue  of  the  knds  in  this  county  is  shown  from  the  aboye 
statements.  While  they  do  not  rank  generally  with  the  richest  in  the  State, 
they  are  mostly  of  yery  fidr  quaUty,  many  of  them  far  aboye  the  ayerage ;  and, 
when  properly  onltiyated,  lands  of  this  kind  are  more  enduring,  and  yield  bet- 
ter in  the  end,  than  the  flat,  wet  prairies  which  are  richer  in  humus* 
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CLINTON     COUNTY 
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GHnton  oonnty  is  bounded  on  the  sonih  by  W»hington  oonnty,  on  the  west 
by  the  northern  part  of  St.  Clab  and  the  southern  part  of  Madison  counties; 
on  the  north  by  Bond  county,  and  parts  of  Madison  and  Fayette  counties ; 
and  on  the  east  by  Marion  county.  It  embraces  townships  1,  2  and  3  north 
of  the  base  line,  in  ranges  1, 2, 3, 4  and  5  west  of  the  third  principal  meridian, 
with  the  exception  of  township  3,  range  5,  which  forms  part  of  Madison 
county,  and  of  portions  of  township  1,  ranges  1,  2  and  3,  which  belong  to 
Washington  county ;  instead  of  which  is  added  the  north-western  part  of  town- 
ship 1  south,  range  5.  While  the  western,  northern  and  eastern  boundaries 
follow  the  township  lines,  the  line  which  separates  Clinton  from  Washington 
county  is  formed  by  the  Kaskaskia  riyer,  from  the  St.  Clair  county  line  to  the 
mouth  of  crooked  creek ;  then  by  the  latter  to  near  the  mouth  of  Grand-point 
creek,  whence  it  runs  due  east  to  the  meridian  line,  along  the  section  lines,  two 
miles  north  of  the  base  line.  The  county  thus  includes  an  area  of  nearly  four- 
teen townships,  or  about  four  hundred  and  eighty-seyen  square  miles,  the  larger 
portion  of  which  is  prairie. 

This  county  is  well  watered,  first  by  the  Kaskaskia  riyer,  which  passes  from 
north  to  south  through  the  whole  width  of  the  county,  east  of  the  center,  and 
then  forms  its  southern  border ;  then  in  the  western  part  by  tributaries  of  the 
Ejiskaskia,  running  parallel  to  the  upper  course  of  the  main  stream,  from  north 
to  south }  then  by  Sugar  creek,  and  by  Shoal  creek  and  its  tributary,  Beayer 
creek.  In  the  eastern  part  of  the  county,  the  branches,  on  the  contrary  trend 
more  toward  the  west  or  south-west,  and  are  the  East  Fork  in  the  north  and 
Crooked  creek  in  the  south,  with  its  tributary.  Lost  creek,  and  some  others  of 
minor  importance. 
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Along  the  priooiptl  water-oourses  we  find  timbered  bottom  knds,  and  mor# 
or  less  wide  belts  of  timbered  upland,  while  the  intermediate  uplands  are  prai- 
ries. In  the  western  part  of  the  oounty,  long  prairies,  extending  from  north  to 
south,  alternate  with  belts  of  timber.  They  generally  decrease  in  altitude 
toward  the  lower  course  of  the  streams.  The  eastern  pait  of  the  county  is, 
howeyer,  much  flatter,  and  timber  is  scarce,  except  along  the  main  streams,  the 
East  Fork  and  Crooked  creek,  and  diminishes  rapidly  on  the  smaller  branches. 
Althon^  some  of  these  are  many  miles  in  length,  and  drain  large  areas,  they 
hare  the  appearance  of  mere  prairie  drains.  East  of  the  Okaw  timber,  the 
county  is  mainly  prairie,  and  rather  uniform  and  C(wiparatively  low  and  wet. 

The  prairies  are  in  part  similar  to  those  of  the  adjoining  county  of  Wash- 
ington, especially  in  the  eastern  part  of  the  county ;  but  we  find  here  also  a 
elass  o£  prairies  which  were  not  observed  there — the  low  bottom  prairies,  like 
the  Santa  Fe  prairie,  in  the  principal  bend  of  the  Kaskaskia  river.  There  is 
no  definite  land-mark  between  t^t  prairie  and  the  river  bottom — no  elevated 
bank  whatever ;  and  die  bottom  limber  gradually  yields  to  the  grasses,  so  that 
there  is  an  intermediate  district  occiqned  by  oak-openings,  where  patches  of 
prairie  alternate  with  dumps  of  trees,  mainly  consisting  of  the  water-oak. 
Most  of  this  piairie  is  so  wet  that  it  is  covered  with  the  coarsest  grasses,  and 
absolutely  needs  artificial  drainage  before  it  can  produce  the  ordinary  crops. 
The  uplands  proper  begin  only  at  the  north-west  side  of  this  prairie,  along 
which  a  line  of  hills  extends  across  the  bend  of  the  river,  at  the  foot  of  which 
the  latter,  perhaps,  once  had  its  bed. 

I  have  noticed  such  oak-openings  also  at  various  othAr  points,  especially  along 
the  east  side  of  the  Okaw  timber,  toward  Grand  prairie.  They  often  form  a 
sort  of  a  second  bottom,  only  a  very  little  elevated  above  the  heavily  timbered 
bottom.  Their  principal  growth  appears  to  be  the  pin-oak  or  water-oak,  while 
at  other  points  we  observe  also  much  laurel-oak,  especially  where  the  ground  is 
somewhat  higher,  and  forms  the  margin  of  an  upland  prairie.  These  openings 
are  by  no  means  confined  to  low  ground,  but  occur  also  on  the  highest  prairies ; 
for  example,  at  the  south  end  of  Carlyle  prairie,  east  of  Shoal  creek* 

Grand  prairie,  east  of  the  Okaw  river,  diffors  somewhat  from  those  hereto- 
fore described.  In  other  prairies,  wherever  we  found  «  ravine  of  any  size,  we 
found  along  it  its  timber  belt,  which  intersected  the  prairie.  Here,  creeKa 
many  miles  in  length,  which  at  certain  reasons  discharge  vast  volumes  of  water, 
appear  only  as  slightly  depressed  prairie  drains,  the  course  of  which  is  hardly 
marked  by  a  few  bushes.  This  is  due  partly  to  the  flatness  of  the  land ;  but 
the  changed  quality  of  the  soil  is  not  without  its  influence  in  this  respect. 
The  sub-soil  in  this  part  of  Grand  prairie,  and  at  some  points  fisirther  west  in 
ihe  county,  consists  of  a  thick*  layer  of  hard-pan,  which  differs  in  thickness, 
jmd  also  in  quality,  frmn  any  hard-pan  in  the  sub-soil  which  I  have  observed 
in  the  counties  &rther  south.    It  forms  a  prominent  feature  in  the  prairies  of 
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this  part  of  the  State,  and  ezercises  a  leading  inflnenoe  upon  the  agricnltoral 
value  of  the  huids. 

The  timber  in  Clinton  county  is  still  of  the  same  type  aa  that  fiiriher  southy 
in  Washington  and  Perry  counties;  and  the  only  existing  differences  are  pro- 
duced by  the  gradual  change  of  the  surface  configuration.  The  post-oak  is  still 
extensiyely  distributed,  and  weeyen  find  some  regular  post-oak  fiats,  with  white 
soil  and  leyel  surface,  coyered  with  post-oak  and  black-jack,  and  a  few  black- 
oak.  It  is  thus  on  the  Ohio  and  Mississippi  Railroad,  between  Shoal  and  Bea- 
ver creeks,  and  abo  north  of  Santa  Fe  prairie,  near  the  north-east  and  south- 
east comers  of  the  county.  The  post-oak  also  prevails  in  the  belts  of  tim- 
bered upland,  along  the  streams,  and  at  some  other  points,  together  with  black- 
oak,  some  white-oak,  black-jack,  barren-hickory,  pignut-hickory,  and,  in  damp 
places,  water-oak,  laurel  oak  and  locust,  and  at  the  edge  of  the  prairies  we 
find  the  crab-apple  and  wild  plum. 

The  bottom  timber  of  course  varies  with  the  different  characters  of  the  bot- 
toms. It  is  generally  quite  heavy.  The  water-oak  is  most  abundant,  together 
with  the  swamp  white-oak ;  but  then  we  find  also  much  bur-oak,  red-oak,  and  at 
dry  points  even  white-oak;  also  black  and  white-walnut,  silyer-maple,  locust, 
sycamore,  white  and  red-elm,  pig-nut  and  shell-bark  hickory,  box-elder,  red-bud, 
hazel,  haw.and  other  trees,  and,  on  the  Kaskaskia,  also  some  cotton-wood. 

Geological    Formations. 

The  geological  formations  of  Clinton  county  consist  mainly  of  the  Upper  Coal 
Measures.  They  form  the  continuation  of  the  strata  which  we  have  found  in 
Washington  county,  especially  of  their  upper  portion,  and  overlie  those  exposed 
in  St  Clair  county,  including  the  Lower  Coal  Measures  and  Belleville  coal. 

In  Clinton  county,  we  find  some  thin  strata  of  coal  in  these  Upper  Coal 
Measures,  which  might  be  advantageously  worked  at  some  points  by  stripping 
along  their  outcrops,  and  thus  supply  a  limited  local  demand.  The  main  reli- 
ance for  a  supply  of  coal,  however,  must  be  placed  upon  the  coal  of  the  Lower 
Coal  Measures,  which  can  only  be  reached  at  a  considerable  depth  by  extensive 
mining  operations.  I  have  no  doubt  that  the  lower  coals  continue  from  St. 
Clair  county  eastward,  and  extend  at  least  under  a  part,  if  not  under  the  whole 
of  Clinton  county,  although  at  an  eastwardly  increasing  depth.  If  this  is  the 
case,  it  can  be  made  accessible,  whenever  the  demand  renders  its  exploration 
necessary  and  warrants  the  investment  of  a  sufficient  amount  of  capital  to 
prosecute  mining  operations  on  an  extended  scale. 

The  following  is  a  section  of  the  strata  of  Clinton  county,  in  descending 
order: 

1.  Ths  Ujpper  SamdUone  Formation^  corresponding  to  the  formation  of  the 
same  name  in  Washington  county.  It  appears  to  consist,  in  Clinton  county, 
mainly  of  shales,  many  of  which  are  arenaceous  and  full  of  concretions  of 


CLINTON  COUNTY.  175 

earbonate  of  iron,  intentratifiod  with  ihinlj-bedded  sandsionee.  This  fonna- 
tion,  as  developed  in  this  conntj,  presents  seyeral  oaloareous  intercalations, 
especially  one  near  its  base  and  another  one  in  its  upper  portion.  Of  these, 
none  contain  sufficient  lime  to  form  a  heayj  layer  of  limestone;  bat  it  is  com- 
bined with  the  prevailing  material  of  the  formation  to  form  calcareons  sand- 
stones, calcareous  mnd-stones  and  calcareons  slates,  or  it  forms  only  calcareons 
concretions  in  the  other  rocks,  which  seem  to  be  continuous  oyer  extensiye 
areas.  In  the  upper  part  of  the  formation,  a  seam  of  coal  has  been  obseryed 
at  different  points,  from  ten  to  twelye  inches  in  thickness,  in  close  proximity  to 
one  of  tiiese  calcareous  layers.  The  upper  sandstone  formation  occupies  mainly 
the  eastern  part  of  Clinton  county,  beyond  the  Okaw  riyer,  but  its  lowest  strata 
extend  as  outliers  eyen  west  of  Shoal  creek.  Its  aggr^ate  thickness  has  not 
been  definitely  determined,  the  exposures  being  too  far  apart  and  too  small  to 
afford  a  complete  section  of  these  strata,  which,  besides,  are  probably  quite 
yariable. 

2.  The  Shoalrcreek  Limestone, — ^This  rock  corresponds  yery  nearly  to  the 
description  giyen  of  it  in  my  report  on  Washington  county.  It  is  a  light-colored, 
mostly  light-bluish-gray  limestone,  with  a  fracture  yarying  from  sub-oonchoidal 
to  uneyen,  and  a  sub-crystalline  and  compact  texture.  Generally,  it  is  hard  and 
more  or  less  silicious,  and  at  sdme  points  argillaceous.  It  sometimes  forms  layers 
of  eighteen  inches  or  more  in  thickness,  sometimes  thinner  ledges,  and  at  most 
points  quarries  well,  and  is  finely  adapted  for  building  purposes.  Its  thickness 
yaries  between  six  and  eleyen  feet,  and  is  generally  about  eight  feet. 

The  Shoal-creek  limestone  contains  numerous  fossils,  which,  howeyer,  are 
somewhat  difficult  to  obtain  on  account  of  the  hardness  of  the  rock.  These  haye 
been  already  enumerated  in  the  foregoing  chapter,  and  the  list  need  not  be 
repeated  here. 

The  name.  Shoal-creek  limestone,  has  been  giyen  to  this  bed  because  it  is 
most  prominently  exposed  in  numerous  outcrops  on  Shoal  creek  and  in  its 
yicinity,  and  we  find  there  no  other  limestone  with  which  it  could  be  con- 
founded. It  occupies  a  large  area  in  Clinton  county,  beginning  in  the  north- 
west part  of  the  county,  at  the  St.  Clair  and  Madison  county  lines,  and  extend- 
ing along  the  north  line  at  least  to  between  Beayer  creek  and  Okaw  riyer,  and 
farther  south  to  the  Okaw  itself,  and  then  eyen  crosses  it  to  Crooked  creek;  it 
does  not,  howeyer,  apparently  reach  into  the  extreme  south-west  part  of  the 
county,  which  is  occupied  by  lower  rocks. 

3.  The  Slaty  Divinon. — ^I  retain  this  diyision  as  I  haye  distinguished  it  in 
my  report  on  Washington  county.  It  embraces  the  strata  between  the  Shoal- 
creek  limestone  and  the  lower  sandstone  formation,  and  consists  mainly  of  slates 
and  shales,  and,  in  places,  some  sandstone,  with  a  seam  of  coal  of  from  ten  to 
eighteen  inches  in  thickness.  Below  the  limestone  we  generally  find  some 
black  laminated  slate,  frequently  with  a  couple  of  feet  of  gray  shales  inter- 
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yeniDg  between  the  two;  then  black  or  gray  sbales,  or  sbaly  sandstones;  and 
finally  the  ooal,  with  or  without  black  slates  aboye  it  Of  the  limestone  which 
I  observed  in  Washington  county  with  these  strata,  I  hardly  found  a  trace  in 
Clinton  county.  The  thickness  of  this  formation  also  appears  to  be  less,  and 
to  yary  between  twelve  and  twenty  feet.  Its  whole  thickness  has,  however, 
been  observed  only  at  a  few  points. 

The  black  slates  of  this  division,  at  some  places,  are  rich  in  fossils,  beauti- 
fiilly  preserved  in  sulphuret  of  iron.  Among  them  are,  BeUerophon  carbona^ 
riuif  B, percarincUa^  and  others;  several  species  of  Marocheihtt,  Plewrotomo^ 
via  graymUentM^  P.  sphmrukUOj  EwmphaluSy  Nuculaj  OrthocenUj  Corahj  some 
bivalves  and  fish-teeth. 

4.  The  Lower  Sandstone  Formation. — ^This  formation  is  hardly  exposed  in 
Clinton  county,  although  it  undoubtedly  underlies  the  extreme  south-western 
part  of  it,  immediately  below  the  Quaternary  deposits.  The  sandstones,  which 
at  a  few  points  crop  out  undern^ith  the  Shoal-creek  limestone,  appear  to  belong 
to  the  slaty  division.  No  shaft  has  been  sunk  in  Clinton  county  from  which  a 
correct  section  of  this  formation  might  be  obtained,  and  I  therefore  refer  to 
what  I  have  said  in  relation  to  it  in  my  report  on  Washington  county.  There 
it  is  two  hundred  and  seventy  feet  thick  in  the  shaft  at  Nashville,  but  its  thick- 
ness spears  to  be  variable.  At  some  points  it  may  be  greater ;  at  others,  less ; 
and  I  believe  it  to  be  less  in  the  north-east  part  of  Clinton  county,  because,  in 
the  coal-shaft  at  Summerfield,  only  two  and  a  half  miles  west  of  Clinton  county, 
in  which  by  far  the  largest  part  of  this  formation  would  seem  to  have  been 
penetrated;  it  was  found  not  more  than  one  huDdred  and  seventy  feet  thick. 

Below  the  lower  sandstone  formation  the  Belleville  limestone  would  follow, 
and  the  lower  Coal  Measures,  with  their  main  coal  seams.  As  these  have,  how- 
ever, not  thus  far  been  discovered  in  the  county,  the  probability  of  their  exist- 
ence below  the  sur&oe  will  be  considered  in  what  we  shall  have  to  say  on  the 
£conomical  Geology  of  this  county.* 

On  Okaw  river,  as  for  as  it  forms  the  south  line  of  the  county,  no  outcrop  of 
rocks  whatever  has  been  discovered,  except  at  its  south  side,  and  therefore  in 
Washington  county,  at  the  Stone-coal  ford,  a  little  west  of  the  range  line 
between  range  3  and  4.  There,  as  has  been  described  in  the  report  of  Wash- 
ington county,  we  find  in  the  bank  of  the  river  a  few  feet  of  argillaceous 
shales,  and  above  them  some  ten  or  twelve  inches  of  coal,  and  some  black  slates; 
also,  loose  pieces  of  a  brown,  highly-fossiliferous  limestone,  and  large  tumbling 
masses  of  the  overlying  Shoal-creek  limestone.  The  river  then  appears  to  run 
through  the  slaty  strata  below  the  Shoal-creek  limestone,  which  latter  may  be 
in  place  in  the  hills  on  the  south  bank  of  the  river.    Farther  west,  the  Okaw 


*  While  these  pages  are  in  press,  I  am  informed  by  Ad.  F.  Banddjir,  Esq.,  of  Highland, 
that  ooal,  probably  the  BelleTille  seam,  has  been  reached  at  Trenton,  on  the  Ohio  and 
Misiistippi  Railroad,  in  this  ooontj,  at  a  depth  of  810  feet,  A.  H.  W. 
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rirer  undoubtedly  passes  through  the  lower  sandstones,  but  thej  are  nowhere 
exposed,  nor  have  they  been  struck  in  the  wells  on  the  low  prairies  on  the 
north  side  of  the  river,  which  are  all  in  the  Quaternary  deposits. 

On  the  lower  course  of  Sugar  creek,  no  rocks  are  exposed;  but  in  a  well  on 
the  hills  in  the  large  bend  of  the  creek,  in  the  north-west  quarter  of  section  3, 
township  1,  range  5,  the  Shoal-creek  limestone  has  been  struck  at  a  depth  of 
hardly  thirty  feet,  and  at  various  points  of  that  bend,  in  the  north  part  of  sec- 
tion 3,  and  in  the  south  half  of  the  adjoining  section  34,  township  2,  range  5, 
large  masses  of  this  rock  are  found  in  the  banks  of  that  creek,  which  partly 
appear  to  be  in  place,  while  most  of  them  are  tumbling,  or  have  at  least  slipped 
down  several  feet  from  their  original  position  in  the  higher  part  of  the  banks. 
It  is  evidently  the  obstruction  presented  by  this  rock  which  has  caused  the 
large  bend  of  Sugar  creek  at  this  point.  The  limestone  was  also  observed, 
apparently  just  slipped  out  of  its  original  position,  in  the  south-west  quarter  of 
seotion  27,  township  2,  range  5,  and,  also,  in  the  south-east  quarter  of  section 
28.  Fragments  of  black  slate  and  coal  were  noticed  occasionally  on  this  part 
of  the  creek,  and  had  evidently  come  from  underneath  the  limestone,  but  may 
Lave  been  carried  some  distance  by  the  water. 

Near  the  middle  of  the  east  half  of  section  28,  township  2,  range  5,  the 
Shoal-creek  limestone  forms  the  bed  of  Sugar  creek,  at  the  Rock  ford,  and  is 
divided  in  large  rectangular  blocks  by  wide  vertical  fissures.  The  trend  of  the 
principal  fissures  is  north  of  east,  and  that  of  the  subordinate  ones  east  of 
south.  From  this  point  the  limestone  rises  in  every  direction,  especially  to  the 
westward.  A  few  rods  farther  north,  the  black  slates  which  underlie  the  lime- 
stone, form  the  bed  of  Little  Sugar  creek,  dipping  several  degrees  to^the  east- 
ward ;  and  farther  up  this  creek,  through  section  21,  above  and  below  the  rail- 
road, and  also  in  the  south-west  quarter  of  section  16,  and  in  the  south-east 
comer  of  section  17,  near  Trenton,  and  on  a  western  branch  in  the  north-west 
quarter  of  section  28,  shales  and  shaly  sandstones  are  exposed,  which  underlie 
the  limestone  and  belong  to  the  slaty  division.  The  limestone  has  been  quarried 
at  a  higher  level  in  the  west  half  of  section  2],  on  the  east  side  of  Little  Sugar 
creek,  and  also  in  the  hills  in  the  east  part  of  section  22,  south  of  the  railroad. 
On  the  main  creek  it  outcrops  in  this  vicinity,  and  has  been  quarried  exten- 
sively in  a  high  bank  south  of  the  railroad  bridge,  in  the  south-east  quarter  of 
section  22  (?).  There  I  observed,  from  the  bed  of  the  creek  upwards :  Six 
feet  of  black  shales,  partly  gritty,  with  harder  concretions ;  then,  two  feet  of 
black  laminated  slate;  two  feet  of  gray  shales,  and  six  and  a  half  feet  of  the 
limestone— the  lower  four  feet  in  one  heavy  bed,  and  the  upper  two  and  a  half 
feet  in  thinner  layers.  Higher  up  Sugar  creek  no  more  outcrops  of  rock  occur 
in  this  county ;  but  in  the  south-west  part  of  Madison  county,  about  two  miles 
north  of  the  Clinton  line,  the  Shoal- creek  limestone  once  more  forms  the  bed  of 

—23 
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the  creek,  in  the  Bonth-east  quarter  of  section  21,  township  3,  range  5,  and 
from  this  point  also  rises  to  the  east  and  west. 

West  of  Sugar  creek,  the  limestone  is  exposed  at  a  far  more  elevated  point 
in  Madison  county,  at  the  coal-diggings  north  of  Highland.  At  the  latter  town 
it  has  heen  penetrated  in  the  coal-pit,  fifty-three  and  one-half  feet  belew  the 
surface.  Nearly  six  miles  farther  south,  just  east  of  the  point  where  St.  Glair, 
Madison  and  Clinton  counties  comer,  it  is  exposed  in  the  hed  of  a  ravine,  near 
the  head  of  a  branch  of  Sugar  creek,  on  the  south-east  quarter  of  section  31, 
township  3,  range  5,  and  also  a  mile  lower  down  in  that  branch,  in  the  north- 
west quarter  of  section  5,  township  2,  range  5.  In  a  well,  close  to  the  latter 
point,  the  underlying  thin  coal-seam  has  been  penetrated.  Farther  down  on 
this  branch,  we  find  only  some  outcrops  of  the  slaty  division  of  sandstone,  near 
the  Vest  line  of  section  4,  and  of  shales,  at  several  points  near  to  the  main 
creek,  while  large  masses  of  the  limestone  were  noticed  tunibling  from  the 
higher  hills  at  different  places. 

At  Trenton  a  coal-pit  is  being  sunk  on  the  railroad,  in  the  south-east  quarter 
of  section  19,  township  2,  range  5.  The  Shoal-creek  limestone  does  not  reach 
that  far  west.  The  strata  next  the  flurface  are  those  of  the  next  lower  slaty 
divbion.    The  following  section  was  obtained  there : 

1.  Soil  and  yellow  clay 27  feet. 

2.  Shales,  partly  arenaceous S     *  * 

8.  Black  slate 2     ** 

4.  Consisting  of  5  inches  coal,  7  Inches  sh«le,  12  inches  coal 2     *  * 

6.  Shales 1     << 

6.  Solid  sandstone 4     << 

7.  Shales  a^d  slaty  shales 52     << 

8.  Sandstone,  alternating  with  shales. 86     *  * 

The  shaft  had  attained  a  depth  of  one  hundred  and  thirty-two  feet  at  the 
time  of  my  visit.  The  slaty  division  reaches  to  No.  5 ;  the  following  numbers 
belong  to  the  lower  sandstone  formation,  which  undoubtedly  continues  con- 
siderably deeper.  The  coal  of  the  slaty  division  is  seventeen  inches  thick  in 
the  shaft,  in  two  layers*  This  coal  has  also  been,  struck  one  and  a  half  miles 
farther  north,  in  a  well  at  Mr.  Rutherford's,  near  the  north-east  corner  of 
section  18.  The  coal  found  in  a  well  two  miles  farther  south-west,  half  or 
three-quarters  of  a  mile  beyond  the  St.  Clair  line  (at  Mr.  Utlst's),  may  be 
the  same,  or  else  a  lower  seam.  In  the  wells  in  the  prairie  south  of  Trenton, 
no  rocks  are  struck,  and  no  clue  obtained  to  the  geological  structure  of  the 
country. 

East  of  Sugar  creek  the  Shoal-creek  limestone  has  been  struck  in  wells  at 
the  edge  of  Shoal-creek  prairie,  near  the  middle  of  the  north  line  of  section 
36,  township  2,  range  5,  at  the  depth  of  thirty-two  feet,  and  south-west  of  the 
station  at  Hull,  near  the  middle  of  the  west  line  of  section  twenty-four,  at  the 
depth  of  thirty  feet ;  but  no  rocks  have  been  struck  any  where  else  in  this 
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yioinitj.  Some  miles  farther  north,  near  the  soath-east  corner  of  Madison 
county,  in  the  high  rolling  prairie,  the  limestone  has  been  found  in  a  well  half 
a  mile  north  of  that  corner,  and  again  half  a  mile  farther  north,  near  the 
south-west  corner  of  section  30,  township  3,  range  4,  at  Mr.  F.  Blacet's,  where 
it  was  eight  and  a  half  feet  thick  and  thirty  and  a  half  feet  below  the  surface. 
In  a  well  near  Sugar  creek,  on  lower  ground,  in  the  north-east  quarter  of  section 
2,  township  2,  range  5,  only  tumbling  limestone  and  slates  were  observed,  while 
the  rocks  in  place  were  lower  strata,  and  mainly  arenaceous  shales.  Close  to 
the  point  where  Madison,  Bond  and  Clinton  counties  comer,  on  Mr.  John  B. 
Blattneb's  farm,  in  the  high  prairie,  the  limestone  is  also  said  to  have  been 
struck  at  a  depth  of  sixty-two  feet,  and  to  have  been  twenty-two  feet  thick ; 
but  this  is  evidently  a  mistake. 

In  the  central  part  of  Shoal-creek  prairie,  throughout  its  whole  length  from 
north  to  south,  no  rocks  have  thus  far  been  discovered  in  wells ;  but  on  the 
east  side  of  the  prairie,  and  on  Shoal  creek,  we  again  find  the  limestone.  About 
three  miles  east  of  the  last-named  point,  and  half  a  mile  south  of  the  Bond 
county  line,  the  Shoal-creek  limestone  crops  out  in  a  ravine  in  the  prairie,  in 
the  middle  of  the  east  half  of  section  4,  township  3,  range  4,  and  has  been 
struck  in  wells  east  from  there,  especially  at  Jamestown,  near  the  middle  of 
the  west  half  of  section  2,  at  the  edge  of  the  prairie,  where  it  is  about  forty 
feet  below  the  surface,  and  underlaid  with  slate.  At  the  bridge  over  Shoal 
creek,  still  farther  east,  in  the  south-east  quarter  of  section  2,  the  limestone 
forms  the  bed  of  the  creek,  and  is  here  also  divided  in  large  rectangular  slabs 
by  vertical  fissures,  which  cross  it  at  right  angles. 

The  coal  of  the  slaty  division  underneath  the  limestone  is  exposed  not  far 
from  Jamestown,  a  mile  north  of  the  Bond  county  line,  near  the  north-west 
ootner  of  section  34,  township  4,  range  4.  It  crops  out  there  in  the  bed  of  the 
Locust  branch  of  Shoal  creek,  and  is  said  to  be  from  fifteen  to  eighteen  inches 
thick.  It  has  a  fine  appearance,  and  is  capped  by  eight  feet  of  gray,  slaty 
shales;  then  follow  eighteen  inches  of  black  laminated  slate,  and  two  feet 
more  of  shaly  slate,  above  which  the  limestone  sets  in.  The  distance  from  the 
limestone  to  the  coal  is  at  least  eleven  and  a  half  feet,  and  this  section  closely 
corresponds  to  the  one  on  Sugar  creek,  below  the  railroad  bridge.  The  lime- 
stone is  more  exposed  in  the  hillsides  farther  east,  but  the  strata  dip  in  that 
direction.  Near  the  middle  line  of  the  section,  the  black  slates  disappear 
underneath  the  bed  of  the  creek,  and  a  little  farther  on,  the  limestone  forms 
the  creek  level.  The  coal  could  probably  be  worked  profitably  by  stripping 
along  its  western  outcrop. 

On  Shoal  creek  the  limestone  disappears  underneath  the  water-level,  a  little 
below  the  bridge,  and  the  rocks  which  we  find  in  the  south-west  quarter  of 
section  1,  and  in  sections  11,  12  and  13,  overlie  it,  and  belong  to  the  upper 
sandstone  formation.   They  dip  perceptibly  to  the  eastward,  and  consist  of  slaty 
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and  arenaceous  shales  and  slialy  sandstones,  with  calcareoos  or  fermginons 
concretions,  and  are  at  least  fifteen  feet  thick,  and  capped  by  a  calcareous 
sand-rock,  changing  into  an  impure  limestone,  which  varies  in  thickness  from 
a  few  inches  to  two  feet.  On  an  eastward  bend  of  the  creek,  in  section  24, 
we  observed  the  same  limestone,  with  an  eastern  dip  which  is  so  strong  that, 
at  one  end  of  the  exposure,  it  is  at  the  water's  edge,  while  at  the  other  end  it 
is  eight  feet  higher,  and  underlaid,  as  on  Sugar  creek,  with  eighteen  inches  of 
gray  or  blue  shale,  from  eighteen  inches  to  two  feet  of  black  slate,  and  below 
that  by  five  feet  of  shaly,  arenaceous  strata.  On  the  next  lower  bend  to  the 
westward,  in  the  north-east  quarter  of  section  26  (?),  at  an  old  mill-seat,  the 
limestone  also  forms  the  bank  of  the  creek,  from  the  low-water  mark  upward. 
I  noticed  there  also  large  blocks  of  a  rotten,  tumbling,  impure  limestone,  which 
either  immediately  overlies  the  Shoal-creek  limestone  proper,  forming  a  bed  of 
transition  to  the  upper  strata,  or  else  has  slipped  down  a  few  feet  from  above. 
If  it  does  not  form  the  immediate  continuation  of  the  above-named  impure 
limestone,  or  calcareous  sandstone,  it  is  at  least  closely  allied  to  it,  and  contains 
numerous  fossils,  among  which  are  Productus  costatus  (?),  P.  longispinus^  P. 
PrcUtenanus,  P,  ptmctatiu  (?),  Spirifer  cameratus^  Ath/rxs  tubtUita,  and  nume- 
rous Biyozoa,  coraU,  etc. 

The  Shoal-creek  limestone  rises  west  from  there  to  the  level  of  the  high 
Shoal-creek  prairie,  and  is  exposed  in  the  south-east  quarter  of  section  22, 
township  3,  range  4.  It  has  also  been  found  in  the  branches  a  mile  farther 
north-east,  in  the  north  part  of  section  23  (?),  where  Mr.  Potts  dug  for 
coal  underneath  the  limestone,  and  came  to  the  black  slate  and  shales,  and 
found  six  inches  of  coal.  Farther  south,  the  limestone  also  crops  out  in  a 
ravine  at  the  edge  of  the  prairie,  in  the  north-east  quarter  of  section  34,  and 
south-eastward  down  along  that  ravine  to  Shoal  creek,  through  section  35,  and 
has  been  quarried  extensively.  At  the  highest  outcrop  in  section  34,  it  is  from 
eight  to  eight  and  a  half  feet  thick,  divided  in  thin  layers  of  a  few  inches 
each,  underlaid  with  black  slates,  and  capped  with  about  two  feet  of  a  firm 
somewhat  calcareous  sandstone,  very  similar  to  the  one  which  I  had  observed 
a  few  feet  above  the  limestone  on  Shoal-creek,  below  Jamestown,  and  perhaps 
an  equivalent  of  the  impure  limestone  described  above.  Lower  down  on  the 
branch,  I  observed,  underneath  the  limestone,  several  feet  of  soft,  shaly  sand- 
stone, perhaps  with  some  slate  intervening  between  the  two.  A  few  yards 
above  the  mouth  of  the  branch,  near  the  middle  of  the  south  line  of  section 
35,  township  3,  range  5,  the  limestone  is  eight  and  a  half  feet  thick,  and  from 
eight  to  sixteen  and  a  half  feet  above  the  bed  of  the  ravine. 

At  the  bridge  over  Shoal  creek,  in  section  2,  township  2,  range  4,  the  Shoal- 
oreek  limestone  is  still  in  the  bank  of  the  creek ;  but  it  is  better  exposed  in 
the  same  position  at  the  south  side  of  the  next  lower  bend.  Above  it  we  find 
about  fifteen  feet  of  slaty  shales,  arenaceous  shales,  and  shaly  sandstone 
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capped  with  a  layer  of  calcareooB  sandstone,  which  changes  to  an  impure  lime- 
stone, with  numerous  fossils.  At  the  Blue  Mound,  in  the  north-west  quarter 
of  section  3,  water  is  obtained  before  reaching  the  limestone,  and  also  in  the 
prairie  north  of  it ;  but  between  that  point  and  Breese  the  shalj  strata  are 
struck  which  overlie  the  limestone,  and  sometimes  the  limestone  itself. 

At  Breese,  which  is  situated  in  the  prairie,  in  the  east  half  of  the  north-west 
quarter  of  section  22,  township  2,  range  4,  the  wells  are  mostly  in  the  Quater- 
nary deposits,  but  some  have  penetrated  the  lower  strata.  Thus,  Mr.  Mabks, 
at  a  depth  of  sixteen  feet,  came  upon  shaly,  arenaceous  strata,  and  sunk 
through  them  to  thirty  feet  below  the  surface,  after  which  he  bored  to  a  depth 
of  fifty-two  feet.  The  boring  passed  through  two  very  hard  strata,  at  a  depth 
of  about  forty-five  feet,  one  of  which  was  three  or  four  feet  thick,  and  between 
them  there  were  several  feet  of  soft  clay.  These  two  layers  were  undoubtedly 
the  Shoal-creek  limestone,  and  the  clay  filled  one  of  its  numerous  crevices. 
West  of  Breese,  no  rock  is  struck  in  the  prairie ;  but  on  the  Carlyle  road, 
east  of  Breese,  the  bank  of  Shoal  creek  is  formed  of  limestone,  in  the  north- 
west quarter  of  section  24.  Below  this  point,  no  more  outcrops  of  rock  are 
found  on  Shoal  creek,  although  the  limestone  formation  extends  considerably 
farther  southward.  The  valley  has  a  wide  and  rather  wet  bottom,  which  is 
heavily  timbered,  and  much  resembles  the  Okaw  bottom.  There  are  a  few 
high  escarpments  on  the  creek,  especially  one  south-east  of  Hanover,  in  the 
south-west  quarter  of  section  11,  township  1,  range  4,  below  the  bridge,  on 
the  east  side,  where  the  creek  washes  the  foot  of  the  high  hills,  composed  of 
Quaternary  deposits. 

Between  Breese  and  Hanover,  Shoal-creek  limestone  has  been  found  in  sev- 
eral wells  at  no  great  depth,  and  water  has  mostly  been  found  on  reaching  it ; 
thus,  in  the  east  part  of  section  28,  and  in  the  east  part  of  section  33,  town- 
ship 2,  range  4,  also  in  the  north-east  quarter  of  section  4,  township  1,  range 
4.  In  the  north-west  quarter  of  section  3,  it  was  found  only  eighteen  feet 
below  the  surface,  five  feet  thick,  and  underlaid  with  at  least  five  feet  of  black 
slaty  rock.  These  are  the  most  southern  points  where  the  limestone  or  any 
other  rocks  have  been  discovered  in  this  district. 

At  Hanover,  which  is  located  in  the  south-east  quarter  of  section  4,  the  water 
is  obtained  in  quicksand.  On  a  high  hill  farther  north-east,  near  the  center  of 
section  34,  township  2,  range  4,  which  overlooks  the  prairie,  and  is  covered 
with  timber,  a  well  has  been  dug,  mainly  through  loose  sand,  to  a  depth  of 
seventy  feet,  when  shales  appear  to  have  been  found.  The  Alluvial  deposits 
seem  to  be  equally  heavy  in  the  hills,  which  extend  from  Shoal  creek  to  the 
Okaw,  north  of  Santa  Fe  prairie,  east  and  south-east  of  Hanover.  In  some  of 
these  wells  pieces  of  browned  wood  have  been  found  at  considerable  depths, 
but  no  rocks  of  older  formations. 
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Between  Shoal  creek  and  Beayer  creek,  in  Beaver  prairie,  water  is  generally 
obtained  in  sand  or  gravel,  at  a  depth  of  seldom  over  twenty  five  feet;  and  on 
the  higher  hills  in  the  prairie,  in  the  same  formation,  at  forty  or  fifty  feet. 
Rocks  have  only  been  struck  in  three  wells,  as  far  as  I  could  learn.  They 
show,  however,  that  the  same  formation  continues  under  this  prairie.  At  the 
western  edge  of  the  prairie,  not  far  from  an  outcrop  of  the  Shoal-creek  lime- 
stone, on  Shoal  creek,  this  rock  has  been  found  in  digging  a  well  near  the 
north-west  corner  of  section  30  (?),  township  3,  range  3,  while  a  couple  of 
miles  farther  east,  in  the  north-west  corner  of  section  28,  black  slate  was  found 
in  another,  evidently  the  same  which  underlies  this  limestone.  Farther  north, 
in  the  south-west  quarter  of  section  3  (?),  township  3,  range  3,  on  the  east  side 
of  the  prairie,  limestone  is  also  said  to  have  been  found  thirty  feet  below  the 
sur&oe. 

On  Beaver  creek  not  a  single  outcrop  has  been  discovered.  Pieces  of  a  lime-, 
stone,  apparently  of  the  Shoal-creek  bed,  were,  however,  observed  at  various 
points  at  the  foot  of  high  alluvial  banks,  together  with  drift  pebbles,  east  of 
the  last  named  point,  near  the  north-west  corner  of  section  11,  township  3, 
range  3,  and  on  the  east  side  of  section  15.  It  would  hardly  be  judicious  to 
conclude  that  this  rock  was  in  place  close  by,  although  it  is  not  unlikely, 
because  it  has  been  discovered  still  farther  east.  A  quite  simiUr  bank  occurs 
near  the  mouth  of  the  creek,  in  the  north  part  of  section  1,  township  1,  range 
4;  and  I  have  no  doubt  that  the  limestone  passes  through  the  hills  near  that 
point. 

On  a  hill,  near  the  Flat  branch  of  Beaver  creek,  in  the  north-west  quarter 
o{  section  6,  township  3,  range  2,  limestone  was  struck  in  a  well  thirty>six  feet 
below  the  surface,  which  appears  to  be  the  Shoal-creek  limestone.  It  did  not 
reach  quite  across  the  well,  which  must  have  struck  a  wide  crevice  in  the  rock. 
The  latter  was  about  four  feet  thick,  and  underneath  it  black  slate  was  found 
by  boring.  On  much  lower  ground,  near  the  center  of  the  section,  the  black 
slate  was  also  found  at  a  depth  of  twelve  feet.  A  mile  and  a  half  farther  east, 
near  the  south-east  corner  of  section  5,  on  a  hill,  a  well  penetrated  through 
forty  feet  of  Quaternary  deposits,  and  then  fifteen  feet  in  shales  and  slates. 
These  may  perhaps  be  higher  than  the  limestone.  Farther  south-west,  in  the 
north  part  of  section  18,  over  a  prairie  ridge,  shaly  arenaceous  strata  are  said 
to  be  found,  only  a  few  feet  underground,  which  probably  overlie  the  Shoal- 
creek  limestone.  At  other  points  the  alluvial  deposits  are  very  heavy,  and  in 
Garlyle  prairie,  between  Beaver  creek  and  the  Okaw  river,  rocks  are  of  very 
rare  occurrence. 

At  Carlyle,  the  Shoal-oreek  limestone  crops  out  again,  near  the  north  line  of 
section  19,  township  2,  range  2,  at  the  chain-bridge,  in  the  banks  and  bed 
of  Okaw  river.  In  the  town,  in  the  south-west  quarter  of  section  18,  a  thin, 
hard  areno-calcareous  stratum,  a  highly  calcareous  sandstonCi  crops  out  in  a 
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rayine;  at  other  points,  a  highly  arenaceous  limestone;  and  the  same  has  been 
Btmck  in  various  wells  in  the  town.  Between  it  and  the  Shoal-creek  limestone 
which  is  about  seventeen  feet  lower  down,  slaty  and  arenaceous  shales  intervene. 
The  ShoaUcreek  limestone  is  here  reported  to  be  eleven  feet  thick.  Theareno- 
oalcareous  stratum  evidently  corresponds  to  a  similar  one,  which  I  have  observed 
at  several  points  near  Shoal  creek,  as  I  have  stated  above.  It  is  exceedingly 
full  of  fossils,  especially  Bryozoa^  and  also  Productus,  Spirifer^  and  many  others. 
Underneath  the  Shoal-creek  limestone  black  slate  has  been  found  here,  and 
below  that,  arenaceous  shales  and  sandstone,  apparently  of  the  slaty  division, 
which  appears  to  be  thicker  here  than  farther  north-west,  or  at  Nashville,  in 
Washington  county. 

The  Ohio  and  Mississippi  Bailroad  Company  bored,  west  of  Carlyle,  one 
hundred  and  eighty  feet  deep,  but  no  trustworthy  report  could  be  obtained  in 
relation  to  this  undertaking.  The  great  thickness  of  coal  which  was  expected 
at  a  small  depth,  was  of  course  not  found ;  but  it  seems  that  the  thin  stratum 
of  the  slaty  division  was  passed  through. 

The  next  outcrop  south  of  Carlyle,  is  at  Clabough's  quarry,  on  the  Okaw, 
two  and  a  half  miles  from  the  last  one,  on  the  east  side  of  section  36,  township 
2,  range  3.  In  the  west  bank  of  the  river  we  find  ten  feet  of  irregularly  .strati- 
fied sandstone  and  arenaceous  shales,  capped  by  some  black  slates;  then, 
eighteen  inches  of  gray  shale,  and  above  that,  eight  feet  of  Shoal-creek  lime- 
stone. The  latter  is  here  mostly  very  hard,  and  is  not  as  fine  a  building  material 
as  at  most  other  points.  No  other  rock  is  exposed  above  it.  It  rises  considera- 
bly to  the  north-west,  and  is  therefore  exposed  far  up,  along  a  ravine  which 
comes  from  the  hills  at  the  quarry.  A  mile  farther  south-west,  this  limestone 
once  more  crops  out  in  the  bank  of  the  Okaw  river,  and  on  the  lower  end  of  a 
branch  in  the  south-west  quarter  of  section  36,  township  2,  range  3.  It  is  over 
eight  feet  thick,  and  here  also  rises  to  the  westward,  so  that  the  underlying 
slates  form  the  bed  of  the  branch  in  the  east  part  of  section  35,  above  the 
quarry;  and  still  higher  up,  in  section  35  and  on  the  east  side  of  section  34, 
the  underlying  sandstones  are  exposed  in  its  bed. 

The  river  once  more  impinges  against  the  hills  on  the  west  side,  a  short  distance 
above  the  upper  end  of  Santa  Fe  prairie,  at  the  fish-trap,  in  the  south-west 
quarter  of  section  1,  township  1,  range  3.  The  exposure  is  quite  imperfect. 
We  find  on  the  bank  and  in  the  river,  numerous  large  blocks  of  a  limestone, 
which  is  apparently  the  Shoal-creek  stratum;  also,  calcareous  sandstones,  some- 
what resembling  the  above  described  areno-calcareous  stratum  overlying  the  lime- 
stone; and  blue  slates,  partly  in  place  in  a  ravine.  It  seems  tome  as  if  the  bed 
of  the  river  was  formed  by  the  sandstone  of  the  slaty  division,  which  formed 
the  bank  at  Claybough's  quarry;  that,  higher,  follow  the  slates;  and  still 
higher,  the  Shoal-creek  limestone ;  and  that  these  strata  dip  strongly  to  the  east- 
ward.   The  higher  strata,  above  the  limestone,  are  perhaps  not  in  place  in  this 
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liill.  The  Bommit  of  tlie  hill  has  a  heavy  covering  of  alluvial  depoBits. 
Between  this  point  and  the  Stone-ooal  ford,  there  are  no  more  outcrops  of  rocks 
on  the  river. 

North  of  Carljle  about  two  miles,  the  bed  of  Okaw  river  is  said  to  consist  of 
rocks,  but  I  could  not  see  them ;  and  the  banks  were  composed  of  alluvial  deposits. 
A  quarter  of  a  mile  farther  east,  near  the  north-west  corner  of  section  8(?), 
township  2,  range  2,  a  well  struck  on  solid  rock,  and  water  was  obtained  by 
boring  through  it.  On  a  branch  which  empties  near  by,  and^t  several  points 
in  section  5,  large  slabs  of  the  areno-calcareous  rock  are  reported  to  have  been 
found,  which  appear  to  correspond  to  the  stratum  which  is  at  Carlyle  seventeen 
feet  above  the  Shoal-creek  limestone.  I  noticed  the  same  rock  in  the  bed  of 
the  branch  in  the  middle  of  the  north  half  of  section  5,  where  it  has  been 
quarried  to  some  extent,  and  is  overlaid  with  shaly  sandstones.  The  latter  crop 
out  also  higher  up  on  this  branch,  in  the  south  part  of  section  32,  township  3, 
range  2,  and  extend  through  the  east  part  of  section  31,  where  they  have  also 
been  quarried  in  a  shallow  prairie  ravine.  They  contain  some  firm  layers,  but 
are  mostly  irregularly  stratified  and  shaly.  They  have  also  been  struck  in  a  well 
near  the  center  of  section  36,  township  3,  range  3,  on  the  high  prairie. 

There  is  only  one  more  outcrop  of  rocks  on  the  Okaw  river,  in  this  county, 
which  is  at  McGlellan's  ford,  in  section  33,  township  3,  range  2.  There  the  bed 
of  the  river  is  formed  of  sandstones,  which  probably  form  the  continuation  of 
the  last-named  rooks,  and  belong  to  the  upper  sandstone  formation.  A  short 
distance  west  of  the  ford,  at  the  foot  of  the  hill,  a  thin  seam  of  coal  is  said  to 
have  been  exposed,  but  no  trace  of  it  is  to  be  seen  at  present. 

Eeysport  is  situated  on  a  very  high  bank  of  the  river,  not  far  from  the  north 
line  of  the  county,  in  the  north-east  quarter  of  section  2,  township  3,  range  2 ; 
but  no  traces  of  any  rocks  are  found  in  this  vicinity,  nor  for  several  miles  up 
and  down  the  Okaw,  or  on  the  East  fork  in  the  north-eastern  part  of  the  county, 
except  a(rCase/s  miU,  in  the  north-west  quarter  of  the  north-east  quarter  of  section 
13,  township  3,  range  1.  In  the  bank  of  the  creek  I  here  observed  argillaceous 
and  arenaceous  shales,  with  intercalations  of  sandstone;  and  in  the  bed  of  the 
creek  below  them,  black,  highly  calcareous  and  fossiliferous  slates,  at  least  afoot 
thick.  Besides,  I  noticed  pieces  of  ordinary  black  laminated  slates,  and  a  more 
purely  calcareous  rock,  which  probably  come  from  another  point  of  the  same 
stratum.  Underneath  the  calcareous  slate,  in  the  bed  of  the  rock,  twelve  inches 
of  coal  are  said  to  have  been  found  in  digging.  These  strata  evidently  belong 
to  the  upper  sandstone  formation,  which  is  more  extensively  exposed  a  little 
fiurther  up  the  creek,  in  Marion  county. 

No  rocks  have  been  discovered  in  Clinton  county,  east  of  the  Okaw,  from  the 
East  fork  to  Crooked  creek;  but  on  the  latter  we  find  outcrops  of  the  uppev 
sandstones.  On  the  low  hills  on  the  south  side  of  Crooked  creek,  in  Washing* 
ton  county,  these  sandstones  were  found  on  the  west  side  of  section  26,  town- 
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ship  1,  range  2,  and  at  yarions  points  thenoe  eastward.  In  the  report  of 
Washington  county,  I  have  also  referred  to  a  reported  outcrop  of  rocks,  perhaps 
of  the  Shoal-creek  limestone,  farther  west  in  the  bed  of  Crooked  creek,  in  the 
south-east  quarter  of  section  21,  and  to  the  tumbling  limestones  below  this 
point;  also,  to  the  outcrop  of  areno-calcareous  rocks  at  Joliff'smill,  on  Crooked 
creek,  in  the  north-east  quarter  of  section  25,  or  the  south-east  quarter  of  sec- 
tion 24,  township  1,  range  2.  There,  I  found  in  the  bank  of  Crooked  creek, 
from  two  to  two  and  a  half  feet  of  a  finely-grained,  grayish-blue  calcareous  sand- 
stone, or  mudstone,  of  not  quite  uniform  composition,  and  with  a  brown  surface. 
It  contains  numerous  fossils,  especiallj  Productus,  Spirifery  Myalinay  etc.,  and 
is  underlaid  with  a  few  feet  of  arenaceous  shales.  I  expressed  the  opinion 
that  it  probably  corresponded  to  a  similar  stratum  which  had  been  found  in  the 
pit  at  Nashyille,  sixty-two  feet  aboye  the  Shoal-creek  limestone.  It  resembles^ 
also,  in  many  respects,  the  areno-calcareous  stratum  observed  at  Carlyle,  and  on 
Shoal  creek,  seventeen  feet  above  the  Shoal-creek  limestone;  and  all  of  them 
may  perhaps  be  one  and  the  same,  although  I  am  by  no  means  positive  in  regard 
to  this  point.  Farther  east,  apparently  higher  sandstones  and  shales  had  been 
observed  on  Grand-point  creek,  a  mile  above  its  mouth,  in  section  29,  township 
1,  range  1,  and  on  Crooked  creek,  in  CJinton  county,  a  little  above  the  mouth 
of  Grand-point  creek,  in  the  south-west  quarter  of  section  19,  township  1,  range 
1,  similar  strata  crop  out.  Thence,  up  crooked  creek,  we  find  no  more  rocks 
exposed  until  we  approach  the  Marion  county  line,  near  Central  City. 

At  JolifTs  mill,  at  the  bridge  over  Crooked  creek,  on  the  road  from  Central 
City  to  Carlyle,  (which  should  not  be  confounded  with  another  old  mill  of  the 
same  name,  six  miles  lower  down  Crooked  creek,  in  Washington  county,  which 
I  have  mentioned  above),  in  the  north-west  quarter  of  section  1,  township  1, 
range  1, 1  observed  another  stratum  of  calcareous  sandstone,  very  similar  to 
that  already  described.  It  is  thirty  inches  thick  where  it  is  best  developed 
and  here  dips  beneath  the  water  level  to  the  westward,  biit  is  seen  again  in 
the  bank  a  little  fiurther  west.  It  contains  the  same  fossils  as  at  the  other 
localities. 

In  digging  at  the  bridge,  a  thin  seam  of  coal,  about  a  foot  in  thickness,  was 
found  about  twelve  feet  below  this  calcareous  sandstone.  It  is  the  same  which 
is  exposed  at  the  ford  of  the  creek,  north  of  Central  City.  Above  the  sandstone, 
at  the  mill,  we  noticed  a  considerable  thickness  of  shales,  which  are  partly 
arenaceous  and  contain  concretions  of  carbonate  of  iron.  Such  shales  are  also 
exposed  in  the  bank  of  the  creek,  near  the  west  line  of  this  section  1,  township 
1,  range  1,  which  is  the  last  outcrop  to  the  westward  for  a  considerable  distance; 
but  I  rather  think  that  they  underlie  the  calcareous  sandstone,  and  are  not  the 
same  as  at  the  bridge.  Up  the  creek,  toward  the  Marion  county  line,  the  same 
strata  continue.  The  calcareous  sandstone  is  frequently  found,  either  in  place 
or  tumbling,  in  the  upper  part  of  the  bank;  in  the  lower  part  the  underlying 
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shales  crop  ont,  which,  at  some  points,  also  contain  caloareons  portions,  foil  of 
fossils.  Near  Centaral  City,  beyond  the  county  line,  we  find  some  ledges  of 
sandstone  interstratified  with  the  higher  shales,  and  at  the  ford  above  the  rail- 
road bridge  north  of  Central  City,  the  coal  is  ten  or  twelye  inches  thick,  and  the 
next  lower  strata  consist  of  three  or  four  feet  of  shales,  with  some  concretions  of 
iron  ore,  and  then  three  feet  of  slates,  the  lower  part  of  which  are  shaly  and 
somewhat  arenaceons,  and  the  upper,  dark-colored,  bituminous,  calcareous,  and 
full  of  fossils  similar  to  those  in  the  higher  arenaceous  stratum.  A  complete 
section  of  the  strata  on  Crooked  creek,  near  the  Marion  county  line,  would 
therefore  be  about  the  following,  in  descending  order: 

1.  Shales,  partly  areoaceons,  with,  in  places,  some  layers  of  sandstone,  and  much  kidney 
ore,  at  least  86  feet  thick. 

S.  An  areno-calcareoos  layer,  with  nnmerous  fossils,  generally  a  hard  calcareous  sand- 
stone, which  raries  between  1}  and  i^  feet  in  thickness. 

t.  A  seam  of  ooal,  10  or  It  inches  thick. 

4.  Shales,  partly  arenaceous,  with  kidney  ore.  At  some  points  these  change  not  far 
below  the  coal  into  dark-colored  calcareous  slates,  with  fossils. 

At  first  it  would  seem  as  if  the  areno-calcareous  stratum  at  the  Joliflfs  mill, 
near  Central  City^  was  the  same  as  the  one  at  the  other  Joliff's  mill,  six  miles 
fi&rther  south-west;  but,  upon  mature  deliberation,  I  came  to  the  conclusion  that 
they  are  probably  different;  that  the  latter  is  much  lower  in  the  upper  sandstone 
series,  to  which  they  both  belong,  and  that  the  coal-seam  underneath  the  upper 
one,  corresponds  perhaps  to  the  one  on  the  east  side  of  Washington  county,  high 
up  in  the  upper  sandstone  formation ;  and  also  to  the  one  on  the  east  fork  of 
Okaw  riyer,  at  Casey's  mill.  The  calcareous  rocks  which  are  connected  with 
these  coal-seams,  vary  considerably  in  appearance,  but  they  may  nevertheless  be 
of  common  origin  and  contemporaneously  formed.  The  difference  between  them 
is  not  greater  than  between  different  outcrops  of  evidently  the  same  formation, 
higher  up  on  the  east  fork,  and  at  other  points  in  Marion  county,  which  will  be 
described  in  the  report  of  that  county;  and  is  due  to  the  different  form  in  which 
a  small  amount  of  lime  has  been  deposited  while  an  arenaceous  and  shaly  forma- 
tion was  being  formed ;  so  that  we  find  it  now  either  as  a  thin  ledge  of  limestone 
between  shales  and  sandstones,  or  as  a  calcareous  sandstone,  or  as  a  calcareous 
mudstone,  passing  into  a  calcareous  slate  or  slaty  limestone,  or  as  a  sort  of 
pudding-stone  or  concretionary  limestone. 

JEconomical     Qeology . 

Coal — ^From  the  foregoing  remarks,  it  appears  tibat  the  upper  part  of  the 
Goal  Measures  occupy  the  whole  of  Clinton  county,  and  that  the  higher  strata 
of  this  formation  gradually  succeed  above  the  lower  ones  to  the  eastward.  In 
these  upper  Coal  Measures  we  find  principally  two  coal-seams,  which  are  of 
some  importance,  although  they  are  thin.  One  is  in  the  highest  part  of  the 
formation,  in  the  upper  sandstcmes ;  the  other  one  at  the  base  of  the  slaly 
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diyision,  below  the  Shoal-oreek  limestone.  The  first  one  of  these  has,  up  to 
this  time,  only  been  exposed  at  two  points  in  this  county — at  Joli£f's  mill,  on 
Crooked  creek,  near  Central  City,  and  at  Casey's  mill,  on  the  east  fork  of  Okaw 
riyer — ^both  points  being  situated  close  to  the  east  line  of  the  county.  Being 
hardly  more  than  ten  or  twelve  inches  thick,  it  can  be  worked  only  by  strip- 
ping along  its  outcropping  edges,  and  the  slightly  broken  configuration  of  the 
sur&ce  is  not  favorable  to  this  kind  of  exploration.  Still  it  might  be  of  some 
local  importance  at  a  few  points,  if  it  was  followed  up.  The  other  seam  has 
been  found  from  ten  to  twenty  (and  in  Washington  county  at  least  more — at 
some  points  as  much  as  fifty)  feet  below  the  Shoal-creek  limestone,  and  appears 
to  vary  between  ten  and  eighteen  inches  in  thickness.  As  far  as  I  have  been 
able  to  ascertain,  it  has  been  discovered  wherever  the  strata  have  been  ex- 
posed or  penetrated  at  the  proper  level  in  this  county.  It  has  been  found  in 
a  shaft  at  Trenton,  at  a  depth  of  thirty-two  feet  below  the  level  of  the  prairie, 
and  consisted  there  of  two  seams  of  five  and  twelve  inches  of  coal,  with  seven 
inches  of  shales  between  them.  It  has  also  been  observed  at  several  other 
points  in  that  vicinity.  Then  it  was  noticed  a  short  distance  north  of  the 
county  line,  on  Locust  branch  of  Shoal  creek,  not  far  from  Jamestown,  from 
fifteen  to  eighteen  inches  thick,  and  at  the  Stone-coal  ford  of  Okaw  river,  on 
the  Washington  county  line,  ten  or  twelve  inches  thick.  Beyond  the  counfy 
line  it  can  be  traced  south-eastward  through  Washington  county,  and  probably 
farther.  In  Madison  county  I  observed  the  same  coal-seam  in  the  coal-pit  at 
Highland,  where  it  is  eighteen  inches  thick,  seventeen  feet  below  the  Shoal- 
creek  limestone,  and  seventy-five  feet  below  the  surface ;  and  it  is  the  same 
seam  which  has  been  worked  to  a  considerable  extent,  one  and  a  half  miles 
north-east  of  Highland,  where  it  is  also  eighteen  inches  thick,  and  drops  out  on 
a  branch. 

It  seems  also  more  than  probable  that  this  is  the  coal-seam  which  has  been 
found  at  Central  City,  just  east  of  the  east  line  of  Clinton  county,  at  a  depth 
of  one  hundred  and  eighty  feet.  This  seam,  therefore,  appears  to  extend  nearly 
all  over  the  county,  and  undoubtedly  might  easily  be  denuded  on  many  a  hill- 
side in  the  eastern  half  of  the  county.  At  Highland  it  has  been  profitably 
worked  to  a  considerable  extent,  by  drifting,  and  there  is  no  good  reason  why 
it  might  not  be  worked  in  the  same  manner,  or  by  stripping  its  outcrops,  at 
many  points  in  this  county.  It  may  yet  prove  of  considerable  local  importance. 
Wherever  the  Shoal-creek  limestone  ranges,  its  position  might  easily  be  ascer- 
tained by  boring  underneath  that  rock. 

The  thin  seams  of  coal  in  the  lower  sandstone  formation  do  not  crop  out  in 
this  county,  and  are  most  probably,  too  thin  to  be  of  any  advantage  at  ike  depth 
at  which  they  occur. 

The  most  important  geological  question  for  Clinton  county,  and  one  whi<^  is 
decisive  in  relation  to  her  prospects  of  future  dev^opment  as  a  manufietoturing 
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'  region,  is,  whether  the  stone-coal  of  the  lower  Coal  Measures  extends  under  her 
surface — the  coal  to  which  the  adjoining  county  of  St  Clair  owes  a  large  share 
of  its  yast  wealth,  which,  great  as  it  is,  has  hardly  begun  to  be  developed, 
and  is  capable  of  any  conceivable  expansion.  This  is  the  problem  upon  the 
solution  of  which  turns,  in  a  great  measure,  not  only  the  prospective  richness 
of  this  county,  but  also  of  some  of  the  adjoining  counties  to  the  south,  north 
and  east. 

We  know  that  the  Belleville  coal  of  the  lower  Coal  Measures  is  nowhere  near 
the  surface ;  but  it  undoubtedly  extends  at  least  under  the  western  part  of  the 
county,  and  I  can  see  no  good  reason  to  suppose  that  it  does  not  extend  under 
the  whole.  Still,  we  have  no  positive  proof  which  would  substantiate  this 
assertion.  At  Mascoutah,  in  St.  Clair  county,  not  quite  six  miles  west  of  the 
Clinton  line,  and  near  its  south  end,  a  mine  b  worked  on  this  coal-bed,  at  a 
depth  of  only  one  hundred  and  thirty-two  feet.  The  coal  would  undoubtedly 
lie  considerably  deeper  in  Clinton  county,  east  of  Mascoutah;  but  I  see  no 
reason  why  it  should  thin  out  in  that  small  distance,  after  having  found  it 
extending  many  miles  with  remarkable  uniformity  At  Summerfield,  on  the 
Ohio  and  Mississippi  Bailroad,  in  St.  Clair  county,  only  two  and  a  half  miles 
west  of  the  Clinton  line,  the  coal  is  also  worked  in  a  mine  at  a  depth  of  two 
hundred  and  seventy  feet.  It  is  there  only  from  four  to  four  and  a  half  feet 
thick,  and  the  top  coal  of  the  bed  is  not  as  much  developed  as  at  other  points ; 
but  this  may  be  due  to  local  causes,  and  we  must  not  necessarily  conclude  that 
the  coal  was  generally  thinning  out  in  this  section,  although  it  may  be  so.  We 
can  hardly  doubt  that  the  coal  extends  beyond  Summerfield  into  Clinton  county; 
but  whether  it  extends  all  through  the  county,  and  with  undiminished  thick- 
ness, or  whether  it  thins  out,  can  not  be  ascertained,  except  by  digging  or 
boring.  The  development  of  the  main  coal  in  the  lower  Coal  Measures  is  so 
very  uniform  over  the  extensive  district  of  many  miles  in  length,  and  embracing 
several  counties  over  which  I  have  thus  far  been  able  to  follow  it  up,  that  I  can 
not  believe  that  it  should  not  also  be  extensively  developed  in  breadth,  and  con- 
tinue far  into  districts  where  it  is  now  hidden  by  overlying  strata,  as  it  would 
be  in  this  county. 

Taking,  then,  for  granted  that  the  Belleville  coal  extends  through  Clinton 
county,  the  question  arises  as  to  its  depth.  It  undoubtedly  increases  to  the 
eastward,  where  the  higher  divisions  of  the  Coal  Measures  prevail ;  but  it  is 
impossible  to  tell  whether  it  probably  follows  the  same  undulations  as  the  Shoal- 
creek  limestone,  or  not,  and  whether  it  has  not  undulations  of  its  own,  which 
do  not  extend  into  the  higher  strata. 

The  coal-seams  have  been  formed  in  marshes,  or  quite  shallow  water,  while 
the  strata  above  and  below  them,  of  the  same  formation,  have  been  deposited 
in  a  more  or  less  deep  sea.  The  consequent  frequent  changes  of  the  water-level, 
during  the  Coal-Measure  period,  have  caused  a  greater  irregularity  in  the  thick- 
ness of  the  deposits  in  contemporaneous  and  adjoining  portions  of  the  same 
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measures  tban  in  other  formations ;  and  we  perceive  tbeir  regularity  only  by 
considering  them  collectively  and  as  a  whole,  while  from  a  less  comprehensive 
point  of  view  we  might  fail  to  recognize  it. 

We  are  in  possession  of  a  few  data  from  which  we  may  judge  of  the  depth 
at  which  the  coal  may  probably  be  found  in  this  county.  At  Nashville,  in 
Washington  county,  the  depth  of  the  coal  under  the  Shoal-creek  limestone  is 
probably  about  three  hundred  and  sixty  feet.  The  strata  in  the  pit  at  Sum- 
merfield,  in  St.  Clair  county,  are  lower  than  this  limestone ;  but  I  think  that 
if  it  reached  thus  far  west,  it  would  be  hardly  more  than  three  hundred  feet 
above  the  coal.  At  Centralia,  in  Marion  county,  if  we  may  assume  the  forego- 
ing statement  as  a  fair  basis,  I^placed  the  depth  of  the  Shoal-creek  limestone  at 
two  hundred  and  twelve  feet,  and  that  of  the  coal  at  six  hundred  and  forty  feet, 
which  would  give  their  distance  four  hundred  and  twenty-eight  feet,  which  ia 
rather  more  than  I  am  willing  to  accept  without  expressing  a  doubt  as  to  its 
correctness.  Taking  these  data  as  a  basis  for  further  calculations,  I  would  give 
the  following  numbers  as  the  probable  depth  of  the  coal  at  different  points, 
allowing  a  large  margin  for  irregularities  of  the  formation,  and  for  other  uncer- 
tainties connected  with  the  fdndamental  data  of  the  calculation :  In  the  extreme 
south-west  of  the  county,  near  and  south  of  Baden,  two  hundred  to  three  hun- 
dred feet ;  at  Trenton  and  vicinity,  and  farther  east,  about  three  hundred  feet; 
near  Hanover  and  in  Santa  Fe  prairie,  from  three  hundred  to  four  hundred 
feet;  on  the  Okaw,  near  Ogle,  near  four  hundred  feet;  about  the  same  or  a 
little  more  toward  Keysport,  and  still  more  east  from  there ;  finally,  towarcl 
Centralia,  six  hundred  and  forty  feet,  which  should,  however,  be  accepted  with 
caution.* 

Minerals, — Of  minerals  we  only  find  concretions  of  impure  carbonate  of  iron, 
kidney  ore,  in  the  shales  of  the  Coal  Measures.  These,  although  very  exten- 
sively distributed,  are  found  no  where  accumulated  in  sufficient  quantity  to  be 
valuable  as  an  iron  ore. 

Building  Materials. — As  far  as  the  Shoal-creek  limestone  extends,  in  the 
north-west  and  central  parts  of  the  county,  it  furnishes  a  superior  building 
stone,  and,  when  burnt,  a  good,  but  not  very  white  lime.  At  a  few  other  points 
some  sandstone  is  quarried,  and  on  Crooked  creek,  the  areno-calcareous  layers. 
In  the  south-western  and  north-eastern  parts  of  the  county,  rock  are  not  easily 
accessible,  but  good  brick  can  be  manufactured  any  where.  Timber  is  also 
plenty  for  building  and  other  purposes. 

Agriculture, — In  the  chapter  on  the  surfare  configuration  of  the  county,  I 
have  already  described  the  principal  features  of  the  county  which  combine  to 
determine  its  agricultural  value,  and  I  need  not  repeat  these  remarks.     The 

-  ■  ■  -  -         — 

*  These  last  estimates  are  probably  altogether  exaggerated,  and  the  limestone  reported 
in  the  boring  at  Centralia,  at  a  depth  of  two  hundred  and  twelve  feet,  instead  of  being 
the  Shoal-creek  rock,  is  most  likelj  a  mach  lower  bed,  seTeral  of  which  are  found  between 
that  rock  and  the  Belleville  coal,  in  the  shafts  in  St.  Clair  county.  A.  H.  W. 
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general  character  of  tlie  soil  is  still  the  same  fiurther  soutli,  oyer  the  Upper 
Coal  Measures,  which  have  been  described  in  the  report  on  Perry  oonntj.  The 
prairies  have,  however,  gradually  assumed  a  character  somewhat  different  from 
what  it  was  farther  south.  This  is  due  partly  to  their  greater  extent,  and  the 
greater  flatness  of  the  country,  and,  consequently,  less  complete  drainage,  and 
partly  to  a  difference  in  the  sub-soil.  The  soil  is  still  similar  to  that  of  the 
prairies  farther  south,  consisting  mainly  of  the  same  impalpable,  fine,  arenaceous 
material ;  and  oflen  it  is  eyen  richer  in  yegetable  mould,  and  is  therefore  of  a 
darker  color.  Its  thickness  is  quite  yariable — from  a  few  inches  to  two  and  a 
half  feet.  The  sub-soil  differs  considerably  at  different  points ;  frequently,  how- 
eyer,  it  consists  of  a  heayy  deposit  of  a  hard-pan,  several  feet  in  thickness. 
This  hard-pan  is  a  leading  feature  over  a  large  area  in  and  beyond  Clinton 
county,  and  is  similar  to  the  sulHM)il  of  the  post-oak  flats,  inasmuch  as  it  is  also 
an  exceedingly  flnely-comminuted  arenaceous  material,  a  whitish  silicious  loam, 
which,  when  it  is  dry,  is  firmly  and  densely  packed,  and  when  it  is  wet  shows 
little  cohesion.  In  this  sub-soil  we  find  a  large  amount  of  ferruginous  nodules 
and  small  lumps  of  hydrous  oxyd  of  iron.  While  the  sub-soil  is  fuU  of  these 
dark-brown  nodules,  it  is  still  whitish,  and  entirely  free  from  the  color  produced 
by  oxydized  iron.  This  circumstance  indicates  the  cause  of  its  defective  condi- 
tion, in  relation  to  which  I  can  only  repeat  what  has  been  said  of  the  white  soil 
of  the  poet-oak  flats.  In  the  wet  season  this  sub-soil  is  saturated  with  water, 
and  then  has  little  cohesion,  and  is  extremely  soft,  so  that  wheels  will  sink  in  it 
as  in  quick-sand.  Then,  vegetable  substances  which  it  contains  ferment,  because 
the  air  is  excluded,  and  thus  act  as  a  deoxydizing  agent  upon  the  peroxyd  of 
iron  of  the  nodules  and  the  soil,  and  form  vegetable  acids  which  combine  with 
the  protoxyd  of  iron  thus  created,  instead  of  decaying  and  thus  forming 
fertilizing  compounds,  as  Vhej  would  if  the  air  could  gain  proper  access.  The 
dryness  of  the  summer  remedies  these  defects,  but  the  sub-soil  remains  closely 
packed  and  very  imperfectly  accessible  to  the  air.  The  iron  has  again  been 
precipitated  and  aggregated  to  the  nodules,  and  contributes  to  render  the  sub- 
soil so  hard  and  intractable  as  to  make  a  hard-pan  of  it.  The  influence  of  this 
sub-soil  is  little  felt  where  the  upper  soil  is  deep  and  rich ;  but  where  it  lies 
shaUow,  some  crops  suffer  severely,  and  it  requires  much  labor  and  good  tillage 
to  counteract  its  influences  to  a  certain  degree.  How  hard  it  gets  may  be 
judged  fVom  the  flict  that,  where  this  hard-pan  prevails,  the  use  of  chisel-shaped 
augurs  is  found  most  profitable  for  drilling  holes  in  which  to  set  fence-posts, 
while  the  spade  and  pick  are  found  to  work  very  slowly.  Where  the  soil 
becomes  shallow,  and  the  hard-pan  reaches  the  surface,  there  we  find  the  so- 
called  "  scalds,"  or  barren  spots,  in  the  fields.  Everything  which  tends  to 
loosen  the  sub-soil,  will  improve  it  and  make  it  fertile,  because  it  is  not  necessa- 
rily a  poor  soil  and  defective  iu  the  ingredients  which  are  essential  to  ihe 
healthful  development  of  plants.  Sub-soiling  alcme  will  not  help  much,  unless 
deep  stirring  is  continually  repeated,  because  the  soil  would  be  packed  close  by 
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eyerj  heavy  shower.  The  most  effectual  remedy  would  probably  consist  in 
underdraining,  whereby  ibe  air  would  gain  continual  access  to  the  soil.  Whether 
the  application  of  lime  would  prove  beneficial,  I  cannot  tell  beforehand;  it 
ought,  however,  to  be  tested.  Generally,  lime  renders  a  soil  more  mellow ;  but 
it  also  accelerates  the  decomposition  of  all  organic  substances  contained  in  it ; 
and  whether  this  would  not  outweigh  the  advantages  to  this  soil,  naturally  not 
rich  in  humus,  can  be  determined  by  experiment  only. 

At  other  points,  we  find  in  the  sub-soil,  instead  of  the  ferruginous  nodules, 
calcareous  concretions  of  whitish  color.  The  color  of  this  subnaoil  is  still 
white,  but  I  think  it  is  preferable  to  the  other,  and  can  not  be  without  improving 
influences  upon  the  soil.  It  would  at  least  neutralize  any  acid  tendency  in  it, 
and  make  it  mellower. 

Clinton  county  is  &st  settling  up,  and  the  facility  for  marketing  its  produoci 
by  the  Ohio  and  Mississippi  railroad,  which  runs  from  east  to  west  thirty  miles 
through  the  county,  dividing  it  into  two  nearly  equal  parts,  or  by  the  Illinois 
Central  railroad,  which  runs  near  its  east  side,  beyond  the  county  line,  inorease 
the  value  of  its  lands  beyond  that  of  many  other  equally  productive  districts. 


CHAPTER    XI. 


MARION     COUNTY.. 

BT    HENRT    ENGELMANN. 

Marion  coanty  is  bomided  on  the  north  by  Fayette  county,  on  the  east  by 
Clay  and  Wayne  counties,  on  the  south  by  Jefferson  county,  and  on  the  west 
by  Clinton  and  Fayette.  It  embraces  townships  1,  2,  3  and  4  north  of  the 
base  line,  in  ranges  1,  2,  3  and  4  east  of  the  third  principal  meridian — sixteen 
fall  townships,  or  five  hundred  and  seventy-six  square  miles,  about  equally 
divided  into  prairie  and  timber  land. 

Geographically  the  county  is  equidistant  from  the  Mississippi  and  Wabash, 
rivers,  and  the  water-shed  between  these, and  between  the  Kaskaskia  and  Little 
Wabash  rivers,  passes  through  it. 

Surface-configuration^  Streams^  etc, — The  north-western  part  of  the  county 
is  watered  by  the  uj^er  course  of  the  east  fork  of  the  Kaskaskia  river,  and 
by  its  tributary,  the  north  fork,  and  their  branches.  In  the  south-western  part 
of  the  county  we  have  the  upper  course  of  Crooked  creek,  another  tributary 
of  the  Elaskaskia  river,  and  its  principal  branch.  Raccoon  creek.  The  eastern 
part  of  the  county  is  drained  by  the  upper  course  of  the  Skillet  Fork  of  Little 
Wabash  and  its  branches;  while  in  the  extreme  north-eastern  corner  head 
some  branches  of  the  Little  Wabash  itself.  There  is  no  lack  of  water  in  the 
county  for  all  ordinary  purposes.  Away  from  the  creeks  and  their  branches, 
water  can  every  where  be  obtained  in  wells  at  a  moderate  depth. 

The  principal  creeks,  especially  the  Skillet  Fork,  have  along  a  portion  of  their 
course  a  considerable  breadth  of  heavily-timbered  bottom  lands,  and  all  the 
water-courses,  except  at  their  very  heads,  are  fringed  with  timbered  uplands. 
Where  the  channel  of  the  creek  lies  deep  below  the  level  of  the  surrounding 
country,  these  timbered  lands  are  somewhat  broken,  passing  into  rolling  barrens 
and  post-oak  flats,  and  where  the  creeks  have  shallow  valleys,  they  are  rolling 
or  flat. 

The  central  portion  of  the  ridges,  and  the  flat  and  gently  undulating  stretches 
of  upland,  at  some  distance  from  the  principal  water-courses,  are  occupied  by 
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prairies,  wliicb  ramify  between  all  the  creeks,  and  comprise  abont  one-half  of 
ihe  whole  area  of  the  county.  The  prairies  in  Marion  conpty  are  all  either  on 
the  same  level,  or  higher  than  the  surrounding  timbered  lands;  while  some  of 
them,  especially  on  the  main  water-shed  west  of  the  tributaries  of  Skillet  Fork, 
present  a  considerably  elevated  surface  of  hills  and  prairie  ridges. 

The  sub-soil,  in  part  at  least,  of  the  prairies  of  Marion  county,  is  the  same 
white,  finely-comminuted,  arenaceous  loam,  with  ferruginous  nodules  or  concre- 
tions, which,  as  a  hard-pan  of  considerable  thickness,  has  been  observed  at  many 
points  in  Clinton  county,  and  has  been  described  in  the  report  on  that  county. 
It  forms  a  prominent  feature  in  the  prairies  of  this  and  the  adjoining  counties, 
and  exercises  a  dominant  influence  upon  the  agricultural  value  of  the  lands, 
according  to  the  greater  or  less  depth  at  which  it  is  found.  Where  it  lies 
shallow,  and  comes  close  to  the  surface,  it  produces  the  so-called  ''scalds;" 
where  it  lies  deep  beyond  the  reach  of  the  roots,  it  exercises  no  direct  influence, 
except,  perhaps,  in  rendering  the  land  more  subject  to  severe  drought  than 
where  the  sub-strata  are  more  open  and  permeable  to  moisture. 

The  timber  in  Marion  county  is  the  same  as  in  the  adjoining  counties — such 
as  has  been  described  in  the  report  of  Clinton  and  Perry  counties.  The  post- 
oak  flats  and  barrens  are  still  developed  to  a  considerable  extent,  and  with  their 
characteristic  growth.  The  barrens  are  most  perfectly  developed  in  the  vicinity 
of  the  Skillet  Fork,  where  the  grasses  are  being  gradually  superceded  by  a 
growth  of  timber ;  and  we  find  on  them  principally  post-oak,  and  small  black 
and  white-oak,  together  with  hazel  and  sumach.  The  more  broken  hills  are 
covered  with  similar  but  heavier  timber ;  while  the  bottom  timber  is  also  the 
same  as  in  Clinton  county. 

Geological    Formations. 

The  rocks  which  crop  out  in  Marion  county  all  belong  to  the  Upper  Coal 
Measures — to  the  division  which  has  been  designated  in  the  preceding  chapters 
as  the  upper  sandstone  formation,  and  overlies  the  Shoal-creek  limestone.  It 
has  been  observed  in  the  eastern  part  of  Clinton  county,  and  in  the  north- 
eastern part  of  Washington  county,  and  described  in  the  report  on^  these 
counties,  with  the  associated  strata;  but  in  Marion  county  we  seem  to  have 
only  this  one  sub-division,  and  the  geology  of  the  county  therefore  presents 
a  great  degree  of  sameness.  This  formation  corresponds,  in  this  county, 
to  the  description  of  it  given  in  Washington  county,  only  we  find  still  higher 
strata  of  it,  so  that  it  is  somewhat  thicker.  The  calcareous  matter  appears  at 
some  points  in  the  shape  of  strongly  cemented,  very  compact,  calcareous  sand- 
stones ;  at  others,  as  a  calcareous  mudstone  or  calcareous  slate,  which  is  generally 
Ml  of  fossils;  and  at  others  still,  as  an  areno-calcareous  pudding-stone,  or  as 
purer  layers  of  limestone.  At  a  few  points  this  limestone  attains  so  considera. 
ble  a  thickness  that  one  is  tempted  to  consider  it  as  a  distinct  sub-division  of 

—25 
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the  Coal  Measnres;  bat  it  appears  to  yary  within  sliort  distanoes,  and  to  be 
merely  a  local  acotunulation  of  calcareoiis  matter.  I  have  at  several  pointfl 
seen  this  limestone  tbin  out  within  a  distance  of  a  few  feet.  At  one  point  it 
formed  a  solid  layer ;  at  the  next,  only  single  blocks,  like  concretions  or  thin 
slabs;  or  it  changed  into  a  caloareoos  slate,  and  close  by  was  lost  entirely. 

This  formation  contains  at  least  one  coal-seam  in  this  connty,  which  has  been 
discovered  at  many  points  in  various  and  distinct  localities,  and  appears  to  be 
developed  rather  uniformly  and  continnonsly.  At  some  points  it  attains  a  snffi* 
cient  thickness  to  be  profitably  worked  for  supplying  at  least  the  local  demand 
fbr  coal.  Other  outcrops  of  coal  in  the  county  may  represent  only  local  deposits, 
and  appear  to  be  of  little  importance. 

The  strata  in  Marion  county  do  not  conform  to  the  general  eastern  and  north- 
eastern dip,  which  was  observed  in  Clinton  and  Washington  and  the  adjoining 
counties;  but  they  exhibit  local  undulations,  such  as  we  have  already  observed 
in  Clinton  county,  with  the  Shoal-creek  limestone.  They  appear  to  rise  gently 
eastward  toward  the  main  dividing  ridge,  east  of  the  center  of  the  county,  fol- 
lowing the  general  direction  of  the  undulation  of  the  surface ;  and  then  they 
continue  horizontal,  or  dip  again  slightly  to  the  eastward. 

I  will  now  describe  the  outcrops  as  they  appear  in  the  different  parts  of  the 

« 

county: 

Beginning  in  the  north-west  comer  of  Marion  county,  we  find  no  rocks 
exposed  on  Flat  creek,  which  runs  dose  along  the  Fayette  county  line,  nor  at 
any  point  along  the  North  Fork,  along  its  whole  course  in  this  county,  in  town- 
ship 4,  range  1  and  2,  nor  on  the  smaller  branches.  In  the  shallow  wells  in  the 
prairies,  on  both  sides  of  the  North  Fork,  no  rooks  have  been  struck ;  but  there 
can  be  no  doubt  that  the  sandstone  formation  underlies  this  whole  district. 

At  Patoka,  near  the  center  of  the  south  line  of  section  28,  a  well  was  sunk 
at  the  railroad  station,  deeper  than  the  wells  ordinarily  are,  in  order  to  obtain  a 
large  amount  of  water  for  a  tank.     I  am  informed  that  it  passed  through  : 

I,  Soil,oUy,eto » 15  feet. 

%  A  kind  of  hard-pan 15    *< 

8.  Blue  clay,  with  sand  and  pebbles,  and  with  pieces  of  coal,  brown  wood,  etc. ....  80    ' ' 
4.  Blocks  of  limestone,  containing  some  fossils. 2    ' ' 

By  the  description  which  I  received  of  this  layer,  I  was  not  satisfied  whether 
it  was  a  concretionaa^y  limestone  and  formed  a  stratum  with  open  joints,  and  cor- 
responds to  a  stratum  of  limestone  which  I  observed  farther  south-east  and 
east,  on  the  East  Fork,  below  the  coal-seam,  or  whether  it  consisted  merely  of 
tumbling  masses  of  this  limestone.  Below  it  they  bored  thirty  feet,  through  a 
soft  material,  apparently  shales. 

On  the  east  fork  of  the  Okaw,  however,  rocky  outcrops  are  numerous.  In 
the  report  on  Clinton  county,  I  have  mentioned  the  exposure  at  Casey's  mill, 
not  quite  half  a  mile  west  of  the  county  line — ^the  first  one  on  the  creek  from 
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its  month.  It  oonsiited  of  argillaceous  and  arenaceous  shales,  with  intercala- 
tions of  sandstones,  and  below  them  of  black,  highly  calcareous  and  fossilife- 
rons  slates,  at  least  one  foot  in  thickness,  below  which,  underneath  the  water- 
leyel,  twelve  inches  of  coal  have  been  discovered.  These  strata  form  part  of 
the  upper  sandstone  formation  of  the  Clinton  county  section.  I  suggested  then 
that  this  coal  and  calcareous  slaty  rock  probably  corresponded  to  a  similar  for- 
mation in  the  western  part  of  Marion  county,  on  the  East  Fork  and  Crooked 
creek.  * 

Turning  east  up  the  creek,  we  find  small  outcrops  of  the  shales  and  some 
sandstone,  which  is  mostly  hard  and  calcareous,  near  the  line  of  section  17,  and 
again  a  quarter  of  a  mile  below  the  railroad  bridge,  in  the  south  part  of  section 
17,  township  3,  range  1.  Arenaceous,  shaly  strata  are  also  exposed  at  a  higher 
level  on  a  ravine  in  the  east  part  of  section  19,  and  have  been  struck  in  wells 
in  the  timbered  hilb  near  the  edge  of  the  prairie  about  there ;  and  sandstones 
have  been  quarried  occasionally  three-quarters  of  a  mile  south  of  the  creek,  on 
the  west  side  of  the  railroad,  in  section  20,  where  they  are  partly  soft  and  yel- 
lowish, partly  hard,  bluish  and  calcareous. 

Shales  were  observed  in  the  bed  of  the  East  Fork,  east  of  the  railroad,  near 
the  mouth  of  Davison's  creek,  which  is  in  the  south-west  quarter  of  section  16; 
and  they  are  also  exposed  in  the  banks  of  the  latter,  at  various  points,  in  the 
north  part  of  section  21,  in  section  22,  and  apparently  farther  up,  while  both 
kinds  of  sandstone  overlie  the  shales,  and  were  noticed  tumbling  in  large 
masses  in  the  branch  at  points  where  the  hills  rise  steep  in  the  sections  just 

named.    Not  a  trace  of  the  coal  has  been  observed  on  this  creek. 

■* 

In  the  north-west  quarter  of  section  15,  in  the  south  part  of  section  10,  and 
in  the  west  part  of  section  11,  sandstones  and  shales  are  variously  exposed  in 
the  banks  of  the  East  Fork,  and  at  some  points  higher  up  in  the  hills.  In  the 
south-west  quarter  of  section  11, 1  found  heavy  slabs  of  a  highly  fossiliferous, 
blackish,  slaty,  calcareous  rook,  similar  to  that  of  Casey's  mill,  which  must 
have  tumbled  down  from  the  higher  part  of  the  slopes ;  and  in  the  center  of 
section  10,  near  the  edge  of  the  prairie,  Mr.  Hawkins  is  reported  to  have 
struck  a  seam  of  coal  in  his  well,  probably  the  same  as  at  Casey's  mill.  The 
sandstones  have  also  been  struck  in  various  wells  at  the  edge  of  the  prairie 
north  of  the  East  Fork,  in  sections  10, 11  and  1,  township  3,  range  1,  but  not 
farther  east  or  west. 

On  Jim  creek,  close  to  its  junction  with  the  East  Fork,  not  far  from  the 
center  of  section  12,  township  3,  range  1,  the  bank  consists,  to  a  hight  of  about 
three  feet,  of  argillaceous,  slaty  shales,  with  concretions  of  kidney-ore ;  then 
eighteen  inches  of  coal,  capped  with  argillaceous  and  slightly  arenaceous  shales. 
Next  underneath  the  coal,  I  observed  some  calcareous  rock,  which  is  here  quite 
subordinate  and  only  concretionary,  so  that  it  can  hardly  be  said  to  form  a 
layer;  but  it  resembles  and  takes  the  place  of  the  heavy  stratum  of  concre- 
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tlonarj  limestone  whicb  is  found  some  miles  further  up  the  East  Fork.  I  also 
noticed  small  slabs  of  the  highly  fossiliferons,  calcareous,  slaty  rock  mentioned 
above,  which  is  here  again  above  the  coal,  but  little  developed;  while  a  few 
rods  from  here,  on  the  East  Fork,  just  below  the  mouth  of  Jim  creek,  it  pro- 
trudes and  has  tumbled  out  of  the  bank  in  heavy  masses.  By  digging  in  the 
bank  there  the  coal  has  also  been  discovered  eighteen  inches  thick.  On  the 
East  Fork,  a  short  distance  above  the  mouth  of  Jim  creek,  the  shales,  with  the 
kidney-ore  and  calcareous  concretions,  reach  to  a  hight  of  ten  feet.  Farther  up 
the  creek,  we  find,  at  several  points,  alternations  of  shales  and  sandstones,  as  in 
the  north  part  of  section  12,  in  the  south-east  quarter  of  section  1,  township  3, 
range  1,  and  in  the  south  part  of  section  6,  township  3,  range  2.  The  sand- 
stones are  of  variable  quality,  partly  purely  arenaceous,  partly  of  the  calca- 
reous, hard,  bluish  and  splintery  variety,  partly  smooth  and  easily  dressed, 
and  partly  hard  and  ripple-marked.  The  same  strata  crop  out  also  farther 
south  on  Jim  creek,  in  section  7. 

For  some  distance,  then,  we  find  no  exposures  on  the  East  Fork ;  but  on  a 
branch  south  of  it,  not  far  from  the  middle  of  the  south  line  of  section  32, 
township  4,  range  2,  the  coal  is  said  to  have  been  exposed  a  number  of  years 
ago.  Then  shales,  apparently  the  lower  ones,  crop  out  on  the  main  creek,  near 
the  middle  of  the  north  line  of  section  33.  In  the  north-east  comer  of  sec- 
tion 33,  at  the  foot  of  the  hills,  the  coal  has  also  been  found  in  place,  capped 
by  nine  inches  of  the  black,  highly  fossiliferous,  slaty,  calcareous  rock,  which 
we  have  before  found  at  various  points.  Mr.  SBfiTH,  in  digging  a  well  at  a 
higher  level  on  the  slope  close  by,  in  thc^south-east  comer  of  section  28,  struck 
the  overlying  sandstone ;  while  at  his  house  on  the  brow  of  the  hill,  not  far 
off,  he  passed  through  fi%-two  feet  of  Quaternary  deposits.  A  short  distance 
fiurther  south-east,  just  across  the  secti(m  line,  in  section  34,  on  the  south  bank 
of  the  creek,  a  more  complete  exposure  was  noticed.  It  consists,  undemeath 
the  soil,  of — 

1.  Gray  sUty  Bhalei 2  feet 

2.  BlnishiUte 1     **     6  iiiohe& 

8.  Coal 1**6      ** 

4.  Gray  argilUoeouB  Bhales 4     *  * 

6.  Silioious  or  sandy  limestone,  S  inches  to 2     *  * 

6.  Gray  argillaceous  shales S     *  * 

The  sandy  limestone  (No.  5)  has  a  concretionary  appearance,  and  is,  not- 
withstanding its  great  hardness,  much  cracked  and  decomposed  by  atmospheric 
infiuences.  I  had  seen  a  similar  rock,  less  prominently  developed,  near  the 
mouth  af  Jim  creek.  It  contains  fossils,  some  of  which  were  also  observed  in 
the  areno-calcareous  strata  of  Crooked  creek,  which  it  resembles  in  some  respects, 
and  of  which  it  seems  to  form  the  continuation. 
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The  sandstone  struck  in  the  well  is  evidently  higher  than  No.  1,  or  rather 
forms  an  intercalation  in  the  shales  which  form  the  continuation  of  No.  1.  The 
coal  has  also  been  struck  in  digging  a  well  a  short  distance  east  of  the  last  out- 
crop on  the  upland,  in  the  north-west  quarter  of  section  34,  at  a  depth  of  thirty- 
two  feet. 

Continuing  up  East  Fork,  we  find  more  of  the  shales  and  of  the  calcareous 
rock  from  underneath  the  coal,  in  the  north-west  quarter  of  section  34,  and  in 
the  south-west  quarter  of  section  27,  township  4,  range  2.  In  the  latter  quar- 
ter-section the  coal  has  been  dug  up  near  the  creek.  On  Mr.  Wilden'b  land, 
close  to  the  center  of  section  27,  it  has  also  been  wrought  in  the  lower  part  of 
the  bank,  and  is  said  to  have  been  eighteen  inches  thick;  and  it  has  again 
been  discovered  on  a  small  branch  south  of  the  East  Fork,  near  the  middle  of 
the  south  line  of  section  26,  capped  by  the  calcareous,  slaty  rock. 

Then  the  coal  has  been  found  on  the  East  Fork,  in  the  north-west  quarter 
of  section  25,  township  4,  range  2,  at  a  former  mill-seat,  known  as  Strickler's 
old  mill.  It  has  been  dug  there  out  of  the  bed  of  the  creek,  and  is  said  to 
have  been  sixteen  inches  thick ;  but  the  only  traces  of  the  old  digging,  which 
were  to  be  seen  at  the  time  of  my  visit,  were  fragments  of  coal  and  slate,  and 
the  fossiliferous  and  calcareous  slate.  From  this  point  the  strata  appear  to 
rise  still  more  toward  the  dividing  ridge,  because,  south  and  south-east  from 
here,  the  coal  has  been  discovered  near  the  edge  of  the  high  prairie,  not  far 
from  the  head  branches  of  the  East  Fork,  while  on  the  main  creek  no  more 
traces  of  it  have  been  observed.  The  hills  along  it  are  rather  high  and  broken, 
and  evidently  contain  sandstones;  but  exposures  are  quite  rare,  and  consist 
principally  of  shaly  sandstones  and  shales,  especially  in  section  19,  township  4, 
range  3 ;  while  farther  up,  in  the  north  part  of  township  4,  range  3,  the  banks 
of  the  creek  consist  of  clay  and  sand,  and  the  slopes  present  hardly  any  expo- 
sures. 

On  ravines  running  into  the  East  Fork,  north-west  of  Alma,  near  the  edge 
of  the  prairie,  I  noticed  numerous  small  outcrops  of  shaly  and  thinly-stratified 
sandstones ;  below  them,  gray  shaly  strata,  with  concretions  of  carbonate  of 
iron ;  and  finally  again,  the  coal,  some  distance  down  the  branch,  in  the  south- 
east quarter  of  section  1,  township  3,  range  2,  at  Martin's  old  diggings.  It 
forms  the  bed  of  the  creek,  and  was  not  exposd,  but  is  said  to  be  at  least  fifteen 
inches  thick.  I  found  the  fragments  of  black  laminated  slate,  and  of  the  fos- 
siliferous, calcareous  slate,  but  the  limestone  seems  not  to  have  been  prominently 
developed  at  this  point. 

Alma  is  situated  on  the  high  prairie,  in  the  north-west  quarter  of  section  7, 
township  3,  range  3.  In  a  high  part  of  the  town,  Mr.  Martin  struck  sand- 
stone at  a  depth  of  only  ten  feet,  and  some  coal  at  thirty-eight  feet.  On  lower 
ground,  farther  south,  near  the  railroad,  this  coal  has  been  found  shallower ; 
but  still  farther,  in  the  south-west  quarter  of  section  7,  where  the  railroad 
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company  dug  a  well  for  making  a  tank,  only  slaty  shales  appear  to  have  been 
penetrated,  which  would  seem  to  underlie  this  coal.  In  boring  deeper,  coal  is 
said  to  have  been  discovered  there,  at  a  depth  of  about  one  hundred  and  thirty 
feet,  and  of  considerable  thickness.  C!oal  may  have  been  found  at  that  depth. 
Perhaps  it  was  the  same  as  at  Mabtin*s  digging,  which  is  the  East  Fork  seam, 
in  which  case  the  one  in  Mr.  Martin's  well  is  a  thin,  higher  seam;  or  else  it 
may  be  a  lower  stratum;  but  it  is  certainly  quite  thin — too  thin  to  be  mined 
at  that  depth. 

One  and  a  half  miles  north  of  Alma,  the  East-Fork  coal  is  again  exposed  on 
another  prong  of  the  creek,  near  Mr.  B.  Howel's,  in  the  south-west  quarter 
of  section  31,  township  4,  range  3.  The  coal  is  also  dug  from  the  bed  of  the 
creek,  and  I  did  not  find  it  exposed.  It  is  from  fourteen  to  eighteen  inches 
thick,  and  of  very  fiur  quality;  contains  little  sulphur,  and  is  preferred  by 
blacksmiths,  although  it  is  soft  and  laminated,  and  the  cuboidal  pieces  in  which 
it  breaks  generally  present  the  same  dull  appearance  which  is  common  to  the 
other  outcrops  of  this  coal-seam.  It  has  also  been  dug  a  little  higher  up  the 
branch,  but  is  said  not  to  be  so  good  there.  Near  by  I  noticed  shales  and  shaly 
sandstones,  and,  at  another  point,  black  laminated  slates,  which  form  the  roof  of 
the  coal,  but  only  traces  of  the  calcareous^  fossiliferous  slate.  I  observed,  how- 
ever, numerous  large  masses  of  a  very  impure  limestone,  which  seems  to  be 
intercalated  in  the  shales,  and  to  overlie  the  coal,  such  as  I  found  in  township 
3,  range  4,  at  Hensley's  coal-bank,  north-east  of  Omega ;  and  this  outcrop  is 
interesting,  because  it  shows  the  connection  between  these  so  very  different 
outcrops  of  the  same  coal-seam. 

On  another  branch  of  the  East  Fork,  a  mile  farther  north-east,  also  near  the 
edge  of  the  high  prairie,  the  coal  is  exposed  again  at  the  old  Howel  place,  in 
the  south-west  quarter  of  section  29,  township  4,  range  3.  At  the  head  of  this 
branch  I  noticed  sandstones  and  shaly,  arenaceous  strata;  then  shales,  and, 
finally,  the  coal,  which  is  here  from  fifteen  to  seventeen  inches  thick,  and  rests 
on  clay  shale,  and  is  capped  by  the  black  laminated  slate;  and  at  another  point, 
only  a  few  yards  distant,  by  a  shaly,  rotten  material,  above  which  follow  some 
ledges  of  the  blue  calcareous,  highly  fossiliferous  slate,  which  has  been  men- 
tioned so  often.  Near  by  I  also  noticed  fragments  of  the  impure  limestone, 
with  the  shales  above  the  slates  and  coal. 

The  same  coal-seam  has  been  found  at  several  points  on  a  mow  eastern  prong 
of  the  same  branch,  especially  at  Mr.  Prubt's,  in  the  south-east  quarter  of 
section  29,  where  the  coal  has  been  dug  in  the  bed  of  the  branch,  and  is  re- 
ported as  having  been  ten  inches  thick,  of  good  quality.  The  black  slate  and 
traces  of  the  calcareous  slate  were  found  there  also.  Lower  down  the  branch, 
I  observed  some  hard,  strongly  cemented  calcareous  sand-rock  and  soft  sand- 
stones. A  good  quarry  might  be  opened  near  the  center  of  this  section.  Shales 
and  some  sandstones  are  struck  in  wells  at  the  edge  of  the  prairie  in  the  south 
part  of  section  21. 
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At  Kimnandy,  in  the  sontli-east  quarter  of  seotion  22,  township  4,  range  3, 
sandstone  is  struck  in  all  the  wells  &om  six  to  twelve  feet  below  the  surface, 
and  they  have  to  be  dug  irom  fifteen  to  thirty  feet  deep.  The  sandstones  crop 
out  at  numerous  points  down  the  branch,  in  the  north  half  of  seotion  22,  and 
are  quarried  in  several  places  for  building  purposes.  They  are  mostly  soft, 
partly  massive,  some  of  them  shaly,  and  some  of  them  are  hard  and  slightly 
calcareous.  Towards  the  lower  end  of  the  branch,  shales  form  its  bank  at 
several  points,  making  the  bottoms  wet,  and  causing  pools  of  stagnant  water. 
All  these  rocks  appear  to  be  from  a  lower  level  than  the  coal-seam. 

Further  up  the  East  Fork,  I  did  not  observe  any  more  rocks  in  its  banks  in 
this  county,  except  at  a  single  point  in  the  middle  of  the  prairie,  in  the  norUi- 
west  comer  of  the  south-west  quarter  of  section  6,  township  4,  range  4,  south- 
west of  Farina  Station.  There,  some  of  the  calcareous  sandstone  crops  out  in 
the  banks  of  the  creek,  and  near  by  I  noticed,  together  with  drift  boulderd,  a 
large  slab  of  a  limestone,  which  resembles  the  limestone  above  our  coal-seam, 
and  may  indicate  its  presence  in  the  adjoining  hills. 

More  of  the  sandstones,  limestone  and  coal  was  found  on  the  east  side  of  the 
prairie,  on  the  waters  of  the  Skillet  Fork,  which  will  be  described  below. 

In  my  report  on  Clinton  county,  I  have  already  discussed  the  formations  on 
Crooked  creek,  near  the  county  line  and  Central  City,  and  have  shown  that  they 
present  the  following  succession  of  strata  in  descending  order : 

1.  Shales  partly  arenaceous,  with  concretions  of  carbonate  of  iron,  and  with  occa- 
sional layers  of  sandstone,  at  least  thirty-fiye  feet. 

2.  In  their  lower  portion  these  shales  contain  an  areno-calcareous  layer,  generally  a 
hard  calcareous  sandstone,  from  one  and  a  half  to  two  and  a  half  feet  in  thickness,  with 
numerous  fossils,  Produehu^  Myalma^  NiauUhUf  with  some  GatUropoda^  Bryotoa^  etc. 

8.    A  seam  of  coal  ten  or  twelve  inches  thick. 

4.  Shales  partly  ^enaceous,  with  some  carbonate  of  iron,  the  kidney  ore.  A.t  some 
points  these  contain,  not  far  below  the  coal,  some  dark  colored  calcareous  and  arenaceous 
slates,  with  some  fossils. 

This  section  was  obtained  by  examining  the  strata  from  an  old  mill-seat,  half  a 
mile  west  of  the  Clinton  county  line,  on  Crooked  creek,  to  Central  City,  half  a 
mile  east  of  the  county  line.  It  bears  some  little  resemblance  to  the  one  obtained 
firom  the  examination  of  the  strata  on  the  east  fork  of  Kaskaskia  river,  while 
we  find  that  the  strata  some  miles  farther  east  correspond  decidedly  to  those 
accompanying  the  coal-seam  near  the  East  Fork.  Still,  I  am  not  satisfied  that 
these  strata  near  Central  City  are  really  lower  in  the  series  than  the  others; 
they  may  be  the  same  with  only  a  local  variation  in  their  development.  The 
calcareous  strata  which  we  find  with  the  coal-seam,  vary  considerably,  and  the 
difference  between  those  near  Central  City  and  the  East  Fork,  is  hardly  greater 
than  that  between  different  out  crops  of  these  strata  on  the  East  Fork,  and  at 
other  points  in  the  county.  The  observation  of  other  coal-seams,  teaches  us 
that  the  rocks  accompanying  the  same  coal-bed,  even  at  neighboring  points,  often 
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yary  to  sach  a  degree  that  one  might  he  tempted  to  oonolude  that  there  were 
two  or  more  distinct  coal-heds,  if  their  identity  was  not  plainly  evident  to  the 
dullest  observer  by  other  marks. 

The  calcareous  sandstone,  No.  2  of  the  above  section,  crops  out  in  the  bank 
of  Crooked  creek,  near  the  county  line.  Farther  up  the  creek,  in  the  north- 
west quarter  of  section  6,  township  1,  range  1,  the  shales,  No.  1,  are  variously 
exposed,  and  they  also  underlie  Central  City,  on  the  south-east  quarter  of  section 
6.  The  sandstones  interstratified  with  them  are  found  tumbling  near  the  creek, 
and  have  been  quarried  in  the  low  uplands  north-west  and  south-east  of  Central 
City,  in  the  north-west  quarter  of  section  6,  and  in  the  north-west  quarter  of 
section  8.  They  are  partly  soft,  partly  hard,  bluish,  and  somewhat  calcareous. 
In  some  places  they  are  ripple-marked.  Their  aggregate  thickness  at  these 
points  is  only  a  few  feet. 

At  the  ford  north  of  Central  City,  just  above  the  railroad  bridge,  the  bed  of 
the  creek  consists  of  fossiliferous  calcareous  shales ;  then  follow  three  or  four 
feet  of  argillaceous  shales,  and  twelve  inches  of  coal ;  and  higher  up  the  coal  is 
also  overlaid  by  shales.  Areno-argillaceous,  slaty  shales  form  the  bank  of  the 
creek,  near  the  north-eastern  edge  of  the  town,  in  the  north-west  quarter  of 
section  6,  and  on  a  branch  farther  north,  in  the  west  part  of  section  32,  town- 
ship 2,  range  1. 

Above  the  mouth  of  Baccoon  creek,  in  the  west  part  of  section  4,  a  bluff  on 
Crooked  creek,  about  twenty  feet  high,  consists  of  shales,  with  seams  of  sand- 
stones. Farther  on,  still  in  section  4,  near  Meyers'  old  mill,  the  bank  of  Crooked 
creek  presents  fifteen  feet  of  alternations  of  thin  layers  of  shales,  with  equally 
thin  layers  of  sandstone,  each  from  one  and  a  half  to  six  inches  in  thickness; 
the  uppermost  layers  of  the  sandstone  thickening  irregularly.  Above  these  I 
observed  large  blocks  of  a  calcareous  slaty  rock,  or  a  highly-fossiliferous  calca- 
reous mudstone,  which  apparently  takes  the  place  of  one  of  the  calcareous  strata 
in  the  above  section,  of  No.  2  or  of  No.  4,  and  has  slipped  a  few  feet  down  from 
its  original  position.  It  reminds  me  strongly  of  the  calcareous  fossiliferous  slate 
of  the  East  Fork.  Half  a  mile  farther  up,  on  the  east  side  of  section  4,  and 
then  also  in  section  3,  the  rocks  are  laid  bare  at  several  points  on  the  south  bank 
of  the  creek.  They  are  more  or  less  arenaceous  and  calcareous  mudstones,  some 
three  feet  thick,  with  numerous  traces  of  fossils. 

South  of  this  point,  on  Baccoon  creek,  the  same  strata  are  exposed.  The  first 
outcrop  above  its  junction  with  Crooked  creek,  in  the  north-east  quarter  of  sec- 
tion 8,  consists  of  arenaceous  shaly  layers.  Then,  in  the  north-west  quarter  of 
section  9,  at  a  bend  on  the  north  side  of  the  creek,  and  a  few  feet  above  the  water 
level,  the  calcareous  mudstone,  or  slaty  limestone,  is  again  exposed,  at  least 
eighteen  to  twenty-four  inches  thick,  with  numerous  Productus,  BeUeropJum, 
and  other  fossils.  Farther  on,  toward  the  center  of  section  9,  it  still  holds  the 
same  position,  and  it  continues  exposed  along  the  creek — ^partly  in  place,  partly 
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ttunbling — through  the  east  part  of  section  9  and  the  west  part  of  section  10, 
overlaid  with  dark  argillaceous  slates  and  shales. 

On  a  small  branch  on  the  south  side  of  Raccoon  creek,  at  Snyder's  quarry, 
in  the  south-east  part  of  section  9,  we  find  the  next  higher  strata ;  first,  four 
inches  of  black  slate,  then  six  inches  of  stone-coal;  above  that  twenty  feet 
of  sandstone,  and  then  shaly,  arenaceous  strata,  which  latter  are  also  struck  in 
wells  nearly  at  the  edge  of  the  Nine-mile  prairie.  The  sandstone  forms  heavy 
beds,  and,  when  freshly  quarried,  it  is  bluish-gray,  but  after  long-continued  expo- 
sure it  often  turns  yellowish-brown.  Some  of  it  is  slightly  calcareous,  but  most 
of  it  is  purely  arenaceous.  It  is  well  adapted  for  building  purposes,  and  dresses 
well,  although  some  portions  are  harder  than  others.  On  its  horizontal  partings 
we  find  much  mica,  and  traces  of  vegetable  substances.  It  apparently  corre- 
sponds to  No.  1  of  the  above  section,  but  is  more  purely  sandy.  The  coal, 
then,  corresponds  to  the  seam  at  Central  City,  in  the  bank  of  Crooked  creek. 
Although  it  b  not  thick  enough  to  be  mined  alone,  it  is  saved  in  the  quarry 
and  sold  at  Centralia. 

Farther  up  Raccoon  ereek  I  only  noticed  a  few  layers  of  sandstone  in  its 
bank,  in  the  south  part  of  the  north-west  quarter  of  section  14,  township  1, 
range  1 ;  and  then,  for  several  miles,  no  rock  at  all,  except  a  few  tumbling 
sandstones  near  the  bend  of  the  creek,  close  to  the  line  between  range  1  and 
range  2. 

Central  City  occupies  the  south-east  quarter  of  section  6,  township  1,  range  1. 
At  the  north  side  of  the  town,  only  a  short  distance  south  of  the  creek,  a  shaft 
was  sunk  in  1857.  No  detailed  record  has  been  kept,  and  the  statements 
which  I  have  been  able  to  obtain  in  relation  to  the  undertaking  are  meagre 
and  unsatisfactory,  and  those  of  different  persons  do  not  agree  fully.  The  fol- 
lowing appears  to  be  reliable :  The  shales.  No.  1  of  the  above  section,  were 
struck  at  a  depth  of  fifteen  feet,  and  continued  thirty-five  feet,  with  an  inter- 
calation of  eighteen  or  twenty-four  inches  of  the  fossiliferous,  calcareous  sand- 
stone, No.  2.  Then,  at  a  depth  of  fifly  feet,  ten  inches  of  coal  was  found, 
the  same  which  crops  out  at  the  ford  near  by ;  after  that,  principally  shales, 
which  were  partly  arenaceous,  and  some  shaly  sandstones  and  concretions  of 
carbonate  of  iron.  At  a  depth  of  ninety  feet  another  bed  of  hard  rock  was 
struck,  apparently  also  a  calcareous  sandstone,  and  then  more  shales  and  the 
like.  At  a  depth  of  one  hundred  and  ten  feet  sandstone  was  found,  and  at 
one  hundred  and  eighty  feet  a  second  seam  of  coal,  twelve  inches  thick.  One 
account  says  that  some  feet  above  this  coal  a  foot  of  limestone  was  penetrated; 
while  one  of  the  laborers  who  worked  in  the  shaft  assured  me  that,  about 
thirteen  or  sixteen  feet  above  the  coal,  say  one  hundred  and  sixty-six  feet 
below  the  surface,  four  feet  of  hard  blue  limestone  occurred.  If  he  is  correct, 
this  limestone  would  appear  to  correspond  to  the  Shoal-creek  limestone  of  the 
Clinton  county  report,  which  is  Airther  made  probable  by  the  report  of  the 

—26 


202  GEOLOGY  OP  ILLINOIS. 

boring  at  the  machine-eliops  of  the  Illinois  Central  Hailroad,  at  Centralia,  of 
which  I  will  speak  below. 

Ten  feet  below  the  coal,  at  a  depth  of  one  hundred  and  ninety  feet,  the 
sinking  was  discontinued,  and  they  bored  one  hundred  and  eight  feet  deeper, 
to  a  depth  of  two  hundred  and  ninety- eight  feet,  when  a  weak  brine  was  struck, 
which  rose  in  the  hole  to  seyenteen  feet  above  the  bottom  of  the  shaft.  The 
undertakers  then  abandoned  the  work,  thinking  that  they  had  penetrated 
through  the  whole  of  the  Coal  Measures  to  the  lower  formations.  This  idea 
is  certainly  unfounded.  In  the  first  place,  we  know  from  our  examinations 
farther  west  and  south  that  the  strata  in  this  vicinity  are  high  up  in  the  Coal 
Measure  series,  several  hundred  feet  above  the  horizon  of  the  DuQuoin  and 
Belleville  coals.  Further,  all  the  strata  which  were  penetrated  are  exactly 
such  as  we  would  expect  to  find  in  this  upper  division  of  the  Coal  Measures, 
and  decidedly  different  from  those  of  the  underlying  formations,  which  we 
would  expect  to  find  composed  principally  of  heavy  masses  of  limestone,  or 
perhaps  thick  bodies  of  sandstone.  Nevertheless,  the  boring  might  have  come, 
at  its  lower  end,  to  a  protruding  body  of  the  lower  formations,  and  the  lower 
portion  of  the  Coal  Measures  might  be  wanting  here ;  but  this  conflicts  with 
the  results  obtained  at  Centralia,  only  two  miles  farther  south,  where  a  boring 
was  carried  to  a  far  greater  depth,  and  coal  was  still  struck  over  six  hundred 
feet  deep.  The  mere  presence  of  salt  water  does  not  by  any  means  prove  that 
the  Coal  Measures  have  been  entirely  passed  through,  and  I  am  most  decidedly 
of  the  opinion  that  it  has  not  been  done.  The  brine  may  originate  within  the 
Coal  Measures,  or,  more  probably,  in  the  Lower  Carboniferous  formation,  from 
which  it  may  have  risen  in  a  fissure,  or  water-vein,  into  the  higher  strata  in 
which  it  has  been  struck.  This  is  more  probable,  because  it  is  reported  to 
have  been  weak,  apparently  mixed  considerably  with  fresh  water.  Unluckily, 
the  shaft  is  not  any  longer  accessible,  or  else  it  would  be  interesting  and  im- 
portant to  make  further  examinations. 

Centralia  is  situated  a  short  distance  south  of  Central  City,  principally  in 
section  18,  but  extending  into  sections  7, 17  and  19,  of  township  1,  range  1. 
The  Illinois  Central  Railroad  depot  and  machine-shops  are  south-west  of  the 
center  of  section  18.  In  many  wells  in  the  town^  water  is  obtained  in  quick- 
sand; while  shales  are  struck  in  all  deeper  ones  at  twenty  feet  or  more.  These 
shales  are  very  finely  arenaceous,  micaceous  and  slaty.  The  railroad  company 
tried  to  obtain  water  by  an  artesian  well,  and  bored,  for  that  purpose,  at  their 
machine-shops,  a  six-inch  hole,  to  a  depth  of  eight  hundred  and  sixty-four  feet, 
in  1857  and  1858,  without,  however,  succeeding  in  their  object.  K  all  possible 
care  had  been  taken  to  obtain,  at  the  same  time,  a  correct  account  of  the  strata 
which  were  passed  through,  such  a  record  would  be  of  inestimable  value  in 
settling  some  pending  questions  in  relation  to  the  geology  of  this  part  of  the 
State,  and  of  direct  benefit  to  the  company  in  determining  the  prospects  for 
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opening  coal-mines  along  their  road.  Sufficient  attention,  boweyer,  seems  not 
to  have  been  paid  in  determining  the  thickness  and  quality  of  every  stratum. 
A  journal  has  been  kept,  which  must  contain  some  valuable  data.  I  was 
informed  that  it  was  packed  away  with  other  old  documents  of  the  company, 
and  I  was  unable  to  gain  access  to  it.'*' 

South  of  the  Nine-mile  prairie,  in  which  Centralia  is  situated,  toward  the 
Jefferson  county  line,  and  in  the  south-east  part  of  this  prairie  itself,  sandstones 
and  shales  have  been  found  at  various  points.  In  sections  31  and  32,  township 
1,  range  1,  and  also  beyond  the  county  line  in  this  vicinity,  sandstones  have 
been  occasionally  quarried  at  several  points.  They  are  mostly  purely  arena- 
ceous, but  partly  calcareous  and  very  hard ;  and,  besides,  we  find  some  shales. 
On  the  upper  course  of  a  branch  of  Grand-point  creek,  in   the   north-east 

*  For  the  foUowiDg  section  of  this  boring,  we  are  indebted  to  Mr.  Thoilas  Tijou, 
of  W&lPs  collierj,  at  DuQuoin.  How  mnch  reliance  is  to  be  placed  on  the  reported 
thickness  and  character  of  the  beds  passed  through,  we  cannot  say ;  bat  from  the  fact 
that  the  railroad  company  have  made  no  effort  to  open  up  the  six-foot  seam  of  coal,  re- 
ported to  be  only  two  hundred  and  sixteen  feet  below  the  surface,  it  would  seem  that 
they  did  not  rely  fully  on  the  truthfulness  of  the  statements  made  by  those  who  were 
placed  in  charge  of  this  important  work.  But  the  recent  discoyery  of  coal  in  the  boring 
at  Xenia,  in  Clay  county,  at  a  depth  of  only  two  hundred  and  fifty  feet,  renders  the 
report  of  this  boring  the  more  probable,  and  if  the  Belleyille  coal  was  found  here  at  all 
it  would  probably  not  be  much  more  than  three  hundred  feet  below  the  surface. 
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qoarter  of  section  32,  (?),  I  observed  some  slaty  shales,  with  a  thin  imporelj 
calcareous  layer.  Sandstones  have  been  struck  in  several  wells  on  the  south 
side  of  the  prairie,  especially  on  elevated  prairie  hills — ^for  example,  in  the 
south-east  quarter  of  section  28,  and  farther  west.  On  a  shallow  prairie  ravine, 
in  the  north-west  quarter  of  section  27,  arenaceous  shales  and  some  sandstones 
are  exposed,  and  also  on  another  branch  in  the  east  part  of  section  26.  In  the 
timber  east  of  the  prairie,  I  noticed  a  large  mass  of  the  hard,  bluish,  calcareous 
sandstone,  near  a  branch  of  Raccoon  creek,  in  the  east  part  of  section  25. 
The  whole  country  is  evidently  underlaid  with  this  formation. 

Thence  east,  we  come  to  a  district  in  which  coal  has  again  been  observed  at 
numerous  points.  Near  the  range  line,  in  the  north-east  quarter  of  section  36, 
township  1,  range  1,  north-east  of  Walnut  Hill,  in  a  ravine  at  the  edge  of  the 
high  prairie,  arenaceous  shales  and  thin  layers  of  sandstone  are  exposed. 
Some  of  this  sandstone  is  good  for  building  purposes,  although  in  thin  layers. 
A  short  distance  down  that  branch,  near  the  north-east  comer  of  section  36, 
we  find  a  seam  of  coal,  apparently  only  eight  or  nine  inches  thick,  free  from 
slate,  and  capped  directly  by  shales.  It  is  known  as  Marc.  Cameron's  seam 
and  has  been  used  occasionally  for  blacksmithing.  From  the  following  it  will 
appear  that  this  coal-seam  is  the  same  which  we  have  found  on  the  East  Fork, 
in  township  3,  range  1,  and  at  other  points,  although  here  the  usually  accom- 
panying calcareous  rocks  and  slates  do  not  appear  to  be  developed. 

Three>quarters  of  a  mile  farther  east,  near  Andrew  Cobbel's  place,  a 
quarter  of  a  mile  west  of  the  north-east  comer  of  section  31,  township  1,  range 
2, 1  found  the  same  sandstone  strewn  in  the  breaks,  and  the  coal  exposed  in  a 
ravine  not  far  below  the  summit  level.  It  has  been  dug  here  to  a  limited 
extent,  as  it  is  of  good  quality,  although  it  b  only  from  eight  to  ten  inches 
thick.  In  some  places  the  shales  cap  the  coal  directly;  at  others,  I  observed 
the  highly-fossiliferous  black  calcareous  slate  above  it,  which  we  recognize  at 
once  as  the  roof-slate  of  the  coal  on  the  East  Fork.  Limestone  has  been  burnt 
close  by,  either  from  points  where  the  calcareous  slate  has  changed  into  lime- 
stone, as  we  frequently  find  it  in  connection  with  this  coal-seam,  or,  possibly, 
from  a  calcareous  layer  which  may  exist  a  few  feet  below  the  coal,  and  corres- 
ponds to  similar  but  less  purely  calcareous  layers  below  the  coal  on  the  East 
Fork.  This  same  limestone  occurs  also  at  other  points  in  the  vicinity,  and  I 
observed  a  ledge  of  it  on  the  slope  south  of  Raccoon  creek,  in  the  middle  of 
section  29,  where  it  is  of  a  whitish  color,  and  full  of  indistinct  fossil  remains. 

The  coal  has  also  been  struck  in  a  well  close  to  the  county  road,  on  the  west 
side  of  section  28 ;  but  I  could  not  learn  the  particulars.  Sandstone  crops  out 
on  the  branch  a  short  distance  east  of  this,  and  on  Kaccoon  creek  sandstone 
and  shales,  apparently  lower  than  the  coal,  are  exposed  in  the  east  part  of 
section  29 ;  while,  farther  down  the  creek,  for  miles,  no  rocks  crop  out  in  its 
banks.    Up  the  creek,  in  the  north  part  of  section  28, 1  ako  noticed  shales  and 
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some  sandstoneB,  and  abore  them,  traces  of  the  coal.  There  I  also  observed 
masses  of  a  calcareous  mudstone,  such  as  I  had  seen  near  Central  City  and  on 
the  East  Fork,  which  here  contains  some  carbonaceous  substance  and  carious 
petrifactions,  apparentlj  of  roots  of  coal-plants,  which  maj,  howeyer,  be  of 
animal  origin. 

At  the  great  bend  of  the  creek,  in  the  north-west  quarter  of  section  27,  sand- 
stones occur — ^partly  shalj,  partly  firmly  cemented — overlaid  with  shales;  and 
above  them  the  coal  is  capped  with  the  black  slate ;  but  the  coal  was  not  suffi- 
ciently exposed  to  determine  its  thickness.  Near  by,  I  noticed  tumbling  pieces 
of  a  hard  calcareous  sandstone,  with  fossils.  Sandstones  of  various  qualities, 
soft  or  hard  and  calcareous,  are  found  at  various  points  through  section  22. 

In  the  north-east  quarter  of  section  22,  the  coal  has  been  dug  in  the  bed  of 
the  creek  at  various  points,  a  quarter  of  a  mile  west  of  the  Salem  and  Mount 
Vernon  road.  This  place  is  known  as  Mercer's  diggings.  All  the  holes  were 
full  of  water,  so  that  I  could  not  see  the  coal  in  place.  It  is  said  to  have 
measured  from  twenty  to  twenty-four  inches  in  thickness.  The  top  coal  appears 
to  have  been  slaty,  while  the  lower  part  of  the  coal  was  firm  and  good.  It  is 
overlaid  with  black  laminated  slate,  most  of  which  is  pure,  while  some  of  it  is 
calcareous  and  highly  fossiliferous,  and  changes  at  some  points  to  a  limestone. 
In  this  slate  I  noticed  some  lumps  of  iron  pyrites ;  but  the  coal  seems  to  have 
been  rather  free  from  it.  Above  the  slate,  follow  shales,  with  some  iron  ore 
and  then  sandstone. 

The  same  coal  has  been  dug  to  some  extent  on  a  branch  a  short  distance 
south  of  the  creek,  south  of  the  center  of  section  22,  where  the  roof  consisted 
of  the  black  laminated  slate.  I  noticed  there,  also,  traces  of  a  conglomeratic 
layer,  which  I  found  more  developed  some  miles  fisirther  north,  near  the  same 
coal-bed. 

The  coal  is  reported  to  have  been  found,  also,  in  digging  a  well  north  of 
Racoon  creek,  at  the  southern  edge  of  the  Tennessee  prairie,  near  the  middle 
of  the  east  line  of  section  20,  at  a  depth  of  eighteen  feet,  and  said  to  be  two 
feet  thick. 

Higher  up  Raccoon  creek,  sandstone  (apparently  the  higher  one)  crops  out  at 
the  crossing  of  the  Mt.  Yemon  and  Salem  road,  on  the  east  line  of  section  22, 
and  again,  a  quarter  of  a  mile  farther  up,  in  the  north-west  quarter  of  section 
23.  Then,  no  more  rocks  are  exposed  on  the  creek,  to  its  head.  South  of  the 
creek,  the  upper  sandstones  are  noticed  in  the  breaks  near  the  meeting-house 
of  the  Covenanters,  east  of  the  center  of  section  33,  township  1,  range  2;  and 
shales  were  struck  in  a  well  near  the  county  line,  on  the  post-oak  flat«  near  the 
south-west  corner  of  section  35,  and  in  the  little  prairie  east  of  the  center  of 
section  26. 

Farther  north,  sandstone,  apparently  that  above  the  coal,  has  been  struck  in 
several  wells,  at  a  depth  of  from  twelve  to  twenty-five  feet,  at  the  north-western 
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edge  of  the  BootlierD  arm  of  Romine  prmirie,  in  Uie  sontli-iresi  quarter  of  sectioii 
11,  or  the  north-west  quarter  of  section  14,  and  in  the  south-west  quarter  of 
section  2,  township  1,  range  2.  It  has  nerer  been  penetrated  more  than  a  few 
feet.     Undoubtedly,  shales  and  coal  would  be  found  underneath  it. 

West  from  there,  at  the  north-eastern  edge  of  Tennessee  prairie,  the  same 
coal-seam  has  again  been  discovered,  at  BIr.  James  J.  Richardson's,  in  the 
north-west  comer  of  section  9,  township  1,  range  2,  extending,  evidently,  under 
the  adjoiDing  lands.  The  coal  has  there  been  dug,  to  some  extent,  in  the  bank 
of  a  small  ravine,  and  in  a  shallow  shaft.  It  is  from  eighteen  to  twenty-two 
inches  thick,  and  of  fiiir  quality.  It  contains  little  sulphuret  of  iron,  but  some 
of  the  fibrons,  or  so-called  mineral  charcoaL  The  horizontal  lamination  and 
vertical  partings  are  strongly  developed.  Below  the  coal  is  a  hard  rock,  of 
what  kind,  I  could  not  ascertain;  probably,  a  calcareous  sandstone.  In  the 
shaft,  the  roof  of  the  coal  consisted  of  three  feet  of  black  slate,  which  was  partly 
calcareous  and  full  of  fossils,  but  there  was  no  limestones.  Higher  up,  followed 
gray  shales,  with  some  concretions  of  carbonate  of  iron.  On  the  ravine  near  the 
shaft,  however,  as  much  as  eight  feet  of  slaty  gray  limestone  is  exposed  above 
the  slate,  which  is  there  much  thinner.  Between  it  and  the  limestone,  which 
is  divided  into  large,  square  blocks,  a  mixed,  shaly  areno-calcareous  layer  is 
intercalated. 

The  coal  has  also  been  found  at  several  points  south  of  Crooked  creek,  in 
sections  33  and  34,  township  2,  range  2.  It  has  been  dug  on  a  ravine  at  the 
edge  of  a  little  prairie,  near  Mr.  S.  Hoff's  place,  in  and  near  the  north-east 
comer  of  the  south-west  quarter  of  section  34.  The  highest  rock  there  is  a  soft 
sandstone,  of  which  about  four  feet  are  exposed.  Then  follows  only  a  few  in- 
ches of  shale,  then  twenty  inches  of  black  laminated  slate,  and  from  twelve  to 
fourteen  inches,  and  at  one  place  twenty  inches  of  coal,  which  is  apparently  of 
good  quality.  In  the  black  slate  I  noticed  some  concretions  of  iron-pyrites. 
At  some  points  it  becomes  calcareous,  and  is  then  either  full  of  calcareous 
fossils,  or  contains  heavy  concretions  of  limestone,  or  even  an  irregular  bed  of 
the  same  material. 

The  coal  is  also  exposed  on  a  ravine  in  the  north-west  comer  of  section  34, 
and  in  the  north-west  quarter  of  section  33,.  and  has  been  worked  on  Mr. 
Sanders'  place,  in  the  north-east  quarter  of  section  33,  in  a  ravine  at  the  edge 
of  a  popt-oak  flat.  Here  the  upper  sandstone  is  again  harder,  and  encloses  in 
its  lower  part  many  carbonaceous  particles  and  impressions  of  coal-plants.  Its 
lower  one  or  two  feet  are,  in  some  of  the  diggings,  mainly  composed  of  ferrugi- 
nous, or  calcareous  nodules,  and  irregular  streaks  of  slate,  so  that  it  assumes  a 
curious  conglomeratic  appearance,  traces  of  which  I  had  before  noticed  near 
Raccoon  creek,  in  section  22,  township  1,  range  2.  The  shales  below  the  sand- 
stone are  here  hardly  represented.  Then  follow  the  slates,  which  at  some  points 
are  three  feet  thick,  at  others,  hardly  one  foot    As  they  decay  rapidly,  the 
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fofisila  can  not  be  readily  preserved,  except  wken  they  are  taken  from  newlj 
dog  slate.  Of  solid  limestone,  I  saw  here  only  traces.  Tke  coal  below  the 
slate  has  tke  same  tkickness  and  quality  as  at  Hoff's. 

Following  down  the  ravine  to  Crooked  creek,  and  down  tke  latter,  I  find  in 
tke  sontk-west  quarter  of  section  28,  townskip  2,  range  2,  several  ont-crops  of 
sandstone  and  abandoned  quarries,  and  a  large  quarry  is  now  worked  on  its  bank, 
in  tke  soutk-east  quarter  of  section  29.  Tke  quarry  rock  is  tkore  twenty-five 
or  tkirty  feet  above  tke  creek,  ratker  soil,  finely  grained,  and  a  little  micaceous. 
It  is  only  a  few  feet  tkick,  wkile  most  of  tke  strata  above  and  below  it  appear 
to  be  skaly.  Down  tke  creek  we  can  trace  tkese  sandstones  into  section  31, 
altkougk  tkey  are  little  exposed.  No  traces  of  tke  coal  or  slate  were  observed, 
nor  any  rocks,  fartker  down  for  several  miles,  except  drill  boulders  and  some 
tumbling  pieces  of  tke  fossiliferous,  more  or  less  calcareous  sandstone.  On 
Crooked  creek,  above  section  28,  no  rocks  kave  been  discovered  in  place  to  its 
very  bead,  nor  on  its  branckes,  altkougk  tkey  extend  east  of  Salem,  and  kead 
near  Alma. 

Salem  is  situated  in  section  11,  townskip  2,  range  2,  near  one  of  tke  branckes 
of  Crooked  Creek,  at  tke  edge  of  tke  prairie.  Water  b  obtained  tkere  in  skallow 
wells,  and  no  rocks  kave  been  struck  in  digging. 

At  tke  west  edge  of  Romine  prairie,  near  tke  Salem  and  Fairfield  road,  in 
tke  east  part  of  section  32,  townskip  2,  range  3,  skales  kave  been  struck  in  a 
well,  wkile  most  wells  in  tkis  vicinity  pass  only  tkrougk  Quaternary  deposits. 
Nortk  and  east  from  tkere,  kowever,  on  a  kigk  prairie  ridge,  in  tke  soutk-east 
quarter  of  section  29,  and  in  section  33,  and,  probably,  also  fatker  soutk,  sand- 
stone kas  been  struck  in  wells  at  a  small  deptk.  On  a  kigk  point  of  tkis  ridge, 
in  tke  soutk-eastern  part  of  tke  prairie,  near  tke  middle  of  tke  east  line  of  section 
16,  townskip  1,  ran^e  3,  at  tke  kead  of  a  ravine,  several  feet  of  a  strongly 
cemented,  kard  calcareous  sandstone  crops  out,  wkick  is  inclined  to  be  skelly, 
and  can  not  be  dressed.  Near  tke  soutkem  edge  of  tke  prairie,  sandstone  kas 
been  struck  in  many  wells.  In  tke  soutk-east  quarter  of  section  22,  townskip 
1,  range  3,  it  is  from  five  to  fifteen  feet  below  tke  surface,  and  so  also  in  tke 
soutk-east  quarter  of  section  21,  and  fartker  west,  near  tke  middle  of  tke  nortk 
line  of  section  29,  and  in  tke  soutk-east  quarter  of  section  30. 

Soutk  of  Romine  prairie,  sandstones  crop  out  on  a  branck  of  Big  Muddy 
river,  in  tke  soutk  part  of  section  32,  townskip  1,  range  3,  near  tke  county  line; 
and  also  at  various  points  in  tke  timbered  kills  fartker  east,  wkere  sandstones 
or  skales  are  generally  found  witkin  a  few  feet  of  tke  surface.  In  tkis  vicinity, 
nortk-west  of  tke  center  of  section  33,  some  coal  kas  been  discovered  on  a  small 
branck.  Tkere,  at  tke  kead  of  tke  breaks,  I  found  sandstone ;  and  lower  down  , 
a  ledge  of  tke  kard,  strongly-cemented  sand-rock,  wkick  appears  to  ckange  into 
a  rock  of  a  conglomeratic  appearance,  suck  as  was  observed  at  Sanders'  coal- 
bank,  near  Crooked  creek,  and  at  one  point  kere  it  is  two  feet  tkick.    Tken 
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Down  Fulton  creek  to  its  moutli,  outcrops  of  rock  are  quite  scarce,  but 
sandstones  and  sHales  were  noticed  at  a  few  points  in  its  banks ;  and  the  flats 
and  barrens  north  and  south  of  it  are  underlaid  with  these  same  rocks,  which 
have  been  observed  at  various  points. 

On  the  upper  course  of  the  branches  of  Fulton  creek,  at  the  south  side 
of  the  Middleton  prairie,  sandstone  is  very  largely  exposed  in  the  south-east 
quarter  of  section  27,  and  in  the  south  part  of  sections  23  and  24,  township  2, 
range  3,  and  farther  east,  on  the  branches  south  of  Middleton,  on  the  east  side 
of  section  19,  township  2,  range  4.  These  rocks  are  partly  sofb  and  rather 
massive  in  their  structure,  and  at  some  points  they  crumble  so  easily  to  sand 
that  they  are  hauled  away  for  plastering. 

In  the  prairie  north  from  there  the  sandstone  has  been  struck  in  many  wells 
in  the  east  part  of  section  15,  in  the  south-east  quarter  of  section  14,  in  the 
south-west  quarter  of  section  13,  township  2,  range  3 ;  also  at  New  Middleton, 
in  the  north-west  quarter  of  section  17,  township  2,  range  4,  and  at  other 
points.  The  wells  here  frequently  pass  forty  feet  deep  through  more  or  less 
pure  sandstones,  which  begin  not  more  than  ten  or  fifteen  feet  below  the  sur- 
face. 

On  the  small  branch  of  the  Skillet  Fork,  north  of  Middleton,  this  sandstone 
is  exposed  continuously  for  about  two  miles,  in  the  south-west  quarter  of  section 
7,^and  in  the  south  part  of  sections  8  and  9,  township  2,  range  4.  It  is  partly 
soft  and  massive,  partly  harder  and  more  thinly  stratified.  The  cliffs  along  the 
branch  become  higher  as  the  stream  descends  eastward.  They  are  at  many  points 
twenty-five  or  thirty  feet  high  from  the  water's  edge ;  and  the  aggregate  thick- 
ness of  the  sandstone,  without  any  shales,  must  be  fifty  feet  or  more.  At  its 
lower  end,  intercalations  of  shales  make  their  appearance ;  then  the  outcrops  are 
farther  apart ;  and  finally,  in  the  middle  of  the  south  half  of  section  9,  the  last 
exposure  on  the  branch  consists  of  shales.  The  uplands  in  this  vicinity,  and 
also  on  the  other  side  of  the  Skillet  Fork,  near  the  former  town  site  of  Frede- 
ricktown,  in  the  center  of  section  11,  and  on  the  west  and  south  sides  of 
Ramsey's  prairie,  and  north  toward  Conner's  prairie,  are  all  underlaid  with 
these  sandstones,  although  they  are  very  sparingly  exposed. 

On  Skillet  Fork  no  rocks  are  exposed  for  several  miles  above  ihe  Ohio  and 
Mississippi  Railroad,  and  for  over  a  mile  and  a  half  below  it.  The  first  expo- 
sures south  of  the  railroad  are  found  in  the  south-west  quarter  of  section  22, 
township  2,  range  4,  where  about  ten  feet  of  rather  massive  sandstones  outcrop 
at  the  water's  edge.  Thence  down  for  about  a  mile  there  are  several  similar 
exposures,  the  last  one  in  the  south-east  quarter  of  section  28 ;  and  also  some 
prominent  sandstone  clifis,  on  a  little  branch  on  the  east  side  of  the  Skillet 
Fork,  known  as  the  Rock-house  branch.  The  next  rocky  bluff  is  found  two  miles 
farther  south,  in  the  south-east  quarter  of  section  3,  township  1,  range  4.    It  is 

—27 


210  GEOLOGY  OF  ILLINOIS. 

similar  to  the  first  one,  bat  higher,  and  somewhat  shalj  at  its  base,  while  more 
sandstones  crop  oat  higher  ap  in  the  hills.  It  extends,  along  the  west  bank 
of  the  oreek,  to  Songer's  mill,  which  is  close  to  the  soath  line  of  the  section, 
where  it  shows  alternations  of  sandstone  with  maoh  shale,  and  for  aboat  a  mile 
beyond,  throagh  the  west  half  of  section  11. 

A  mile  farther  on  we  find  another  oatcrop  of  sandstone  at  the  water's  edge, 
close  to  the  mouth  of  Paint-rock  creek,  in  the  north-west  quarter  of  section  22. 
Then  there  are  generally  bottoms  on  both  sides  of  the  creek,  and  the  sandstone 
is  only  exposed  further  off  in  the  hills,  except  in  the  north-west  quarter  of  sec- 
tion 26,  where  it  again  crops  out  in  the  bed  of  the  creek.  In  tho  south-east 
corner  of  the  county  the  same  rock  forms  several  prominent  cli&  on  the  south- 
west side  of  the  creek ;  at  the  mouth  of  Branson's  branch,  near  the  middle  of 
the  west  line  of  section  36,  township  1,  range  4,  where  it  forms  a  vertical  cliff 
twenty-five  feet  high  from  the  water's  edge,  with  more  of  it  in  the  sloping 
summit  of  the  hiU;  and  on  the  east  side  of  that  section,  near  the  county  line, 
another,  the  so-called  Beech  bluff. 

West  from  this,  toward  Donnehue  prairie,  in  the  south  part  of  township  1 , 
range  4,  the  sandstones  crop  out  at  various  points  on  Branson's  branch,  and  in 
the  barrens ;  and  they  are  prominently  exposed  at  the  head  of  a  branch  of 
Paint-rock  creek,  at  the  north-east  corner  of  Donnehue  prairie,  in  the  north- 
west quarter  of  section  29,  or  in  the  north-east  comer  of  section  30.  Along 
Paint-rock  creek  (which  takes  its  name  from  lumps  of  sulphuret  of  iron  which 
are  occasionally  found  on  it,  and  in  their  decomposed  state  are  used  by  the 
farmers  for  dyeing),  the  sandstones  likewise  form  numerous  cliflGs  and  smaller 
outcrops,  in  sections  21,  20,  17,  18,  and  at  some  points  higher  up  toward  Ro- 
mine  prairie.  This  whole  formation  is  apparently  below  the  coal-seam  of  Rac- 
coon creek  and  the  East  Fork. 

Dom's  creek  heads  about  three  miles  east  of  Alma,  in  the  north  part  of 
township  3,  range  3 ;  then  runs  south  to  near  the  Ohio  and  Mississippi  Rail- 
road, and  then  turns  east  into  the  SkiUet  Fork,  in  the  east  part  of  section  10, 
township  2,  range  4,  a  short  distance  north  of  the  railroad  bridge.  For  over  a 
mile  above  its  mouth  no  rocks  crop  out  in  its  banks ;  and  the  first  ones  seen 
are  some  sandstones  in  the  middle  of  section  4.  Then  I  noticed  several  expo- 
sures of  shales,  with  concretions  of  carbonate  of  iron,  overlaid  with  sandstones, 
in  section  5.  Some  miles  farther  west,  at  and  below  the  bend  of  the  creek, 
sandstones  are  also  exposed  in  its  bank,  and  have  been  quarried  to  advantage  in 
the  south-east  quarter  of  section  10,  and  all  through  section  11,  township  2, 
range  3,  and  perhaps  farther  down. 

Below  the  bend  sandstones  are  also  largely  developed  in  the  adjoining  hills. 
They  have  been  quarried  in  the  Tadlock  branch,  in  the  east  part  of  section  2, 
and  crop  out,  together  with  arenaceous  shales,  near  the  county  road,  in  the  east 
t^rt  of  section  11  or  west  part  of  section  12.   A  short  distance  above  the  bend 
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gray  sbaleB  form  the  bank  of  tlie  creek,  at  an  old  mill-seat  in  the  north-east 
quarter  of  section  10 ;  but  thence  upward  yerj  few  rocks  have  been  discovered 
idong  it.  The  next  are  on  a  small  branch  west  of  Dom's  creek,  in  the  south- 
east comer  of  section  33,  township  3,  range  3.  Thej  are  likewise  sandstones, 
rather  hard  and  irr^ularlj  stratified.  These,  together  with  shales,  have  also 
been  struck  in  digging  wells  in  this  vicinity.  Near  the  middle  of  the  adjoining 
section  (34),  some  sandstone  is  said  to  be  exposed  in  the  bank  of  the  creek ; 
and  farther  up,  at  the  bridge  near  the  north  line  of  the  north-west  quarter 
of  section  35, 1  found,  in  the  bed  of  the  creek,  some  shales,  overlaid  with  two 
inches  of  an  impure  limestone,  full  of  fossils — AfycUtna,  Gasteropoda^  stems 
of  Crmoidea^  etc. — ^while  above  it  lay  heavy  blocks  of  a  similar  limestone, 
which  had  evidently  been  once  in  place  in  the  higher  part  of  the  bank.  This 
is  undoubtedly  the  same  bed  of  rock  which  I  afterwards  found  north-east  on 
Bee  branch,  and  at  other  points,  corresponding  to  similar  limestones  in  the 
vicinity  of  Bacooon  creek,  which  are  there  closely  connected  with  the  coal-seam, 
generally  above  it,  but  others  in  some  places  below  it.  Thence  up  for  several 
miles  no  outcrops  whatever  occur  on  Dom's  creek,  except  near  its  head ;  but 
shales  and  shaly  sandstones  have  been  struck  in  several  wells  in  the  prairie  wdst 
of  the  creek,  in  the  south  part  of  section  27,  township  3,  range  3,  from  fifteen^ 
to  twenty-five  feet  below  the  surface,  and  in  a  well  near  the  middle  of  the  west 
line  of  section  27  (?),  on  land  belonging  to  Mr.  Wabnbb,  sandstone  is  reported 
to  have  been  struck  at  less  than  twenty  feet,  and  underneath  it  some  inches  of 
stone-coal. 

On  the  upper  course  of  Dom's  creek,  east  of  Alma,  near  the  middle  of  the 
west  side  of  section  10,  township  3,  range  3,  the  East  Fork  and  Raccoon  creek, 
coal  has  been  discovered  and  dug  into  near  Mr.  Wilson's.  The  coal  has  been 
dug  in  the  bed  of  the  creek,  and  is  reported  to  have  been  from  eight  to  ten 
inches  thick,  and  of  good  quality.  Fragments  of  the  black  slate  and  of  the  coal 
were  lying  about,  which  presented  the  ordinary  appearance  of  the  East  Fork 
coal. 

East  of  Dom's  creek,  at  the  upper  end  of  Red-lick  prairie,  above  the  head  of 
Bee  branch,  in  the  middle  of  section  13,  township  3,  range  3,  shales,  with  con- 
cretions of  carbonate  of  iron,  were  struck,  at  a  depth  of  only  ten  feet.  On  Bee 
branch,  on  both  sides  of  the  range  line,  near  the  south-east  comer  of  section  13, 
several  feet  of  bluish  shales  crop  out,  capped  by  four  inches  of  a  limestone^ 
which  is  dark  red,  or,  at  other  points,  red,  from  the  oxydation  of  iron,  and  con- 
tains fossils.  Some  feet  below  the  limestone,  the  shales  tum  to  a  dark  blue  slate, 
which  has  been  dug  into;  and  I  have  been  informed  that  some  coal  had  been 
obtained  there,  but  I  could  not  fully  satisfy  myself  in  regard  to  it.  At  any  rate, 
the  coal  must  have  been  thin.  The  rocks  dip  toward  the  south-east,  down  the 
branch.  At  the  head  of  the  next  prong  of  the  branch,  farther  south,  we  find 
some  sandstone  and  shales,  which  apparently  overlie  the  above  mentioned  strata, 
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of  which  no  trace  is  to  be  found  here.  A  few  rods  down  the  branch,  in  the 
north-west  quarter  of  section  19,  township  3,  range  4,  gray,  somewhat  arenaceous 
shales,  with  kidney  iron-ore,  are  exposed,  and  continue  some  distance.  Still 
fisirther,  in  the  south-west  quarter  of  section  19,  limestones  crop  out  in  the  bank 
of  the  creek,  underlaid  with  some  arenaceous  shales  and  shaly  sandstones,  and 
continue  more  or  less  exposed  to  near  the  north  line  of  section  30  (?).  These 
limestones  are  several  feet  thick,  of  grayish  color,  hard  and  impure,  apparently 
considerably  mixed  with  mud,  and  thus  analogous  to  the  calcareous  mud-stones 
in  other  parts  of  the  county.  They  evidently  correspond  to  the  above  mentioned 
'  limestone  on  Dom's  creek,  and  to  that  at  Hensley's  coal-bank,  three  miles  farther 
north-east,  and  it  would  seem  probable  that  they  also  form  the  continuation  of 
the  four  inches  of  limestone  at  the  head  of  Bee  branch,  which  is  perhaps  their 
lowest  layer.  In  section  30,  these  rocks  disappear,  probably  rising  to  a  higher 
elevation,  and  along  the  creek  we  then  find  arenaceous  and  argillaceous  shales, 
overlaid  with  some  heavy  layers  of  sandstone,  some  of  which  are  good  for  build- 
ing-stone. Similar  rocks  are  still  exposed  in  the  north-east  quarter  of  section 
31,  but  thence  down  to  its  junction  with  Dom's  creek,  no  more  outcrops  of  any 
kind  are  found  on  this  branch.  Tumbling  pieces  of  limestone  similar  to  that  on 
the  creek,  together  with  sandstones,  were  observed  at  various  "points  on  the  slopes 
west  of  the  creek,  at  the  edge  of  Red-lick  prairie,  from  section  24,  township  3, 
range  3,  not  far  south  of  the  head  of  the  creek,  to  the  north  part  of  section  31, 
township  3,  range  4,  near  the  south-east  corner  of  the  prairie. 

Farther  east,  hardly  half  a  mile  south  of  Omega,  near  the  middle  of  the  south 
half  of  section  17,  township  3,  range  4,  at  the  head  of  a  ravine,  the  bank  con- 
sists of  arenaceous  shales,  while  a  few  yards  lower  down,  I  observed  large  slabs 
of  a  red  limestone,  the  same  layer  which  I  had  noticed  at  the  head  of  Bee  branch. 

East  fVom  there,  on  both  sides  of  the  Skillet  Fork,  only  sandstones  and  shales 
were  discovered,  the  same  as  on  the  lower  course  of  Bee  branch,  which  underlie 
the  limestone  and  the  East  Fork  coal-seam.  In  the  timber  near  the  south-east 
end  of  Lowell  prairie,  especially  in  the  south-west  quarter  of  section  27,  township 
3,  range  4,  sandstones  crop  out  on  some  ravines,  and  in  a  well  dug  in  the  south- 
east quarter  of  section  27,  near  the  bank  of  the  Skillet  Fork,  shales  were  struck, 
with  concretions  of  carbonate  of  iron.  No  outcrops  of  rocks  have,  however, 
been  observed  on  that  stream  from  below  the  railroad  to  near  Critchfield  prairie, 
a  considerable  distance  above  the  mouth  of  the  Lost  Fork.  At  several  points 
it  runs  past  high  and  steep  banks,  but  these  consist  of  alluvial  day,  with  only 
a  few  tumbling  rocks  and  drift  boulders.  The  only  rocks  observed  east  of  the 
Skillet  Fork  in  this  vicinity  are  some  sandstones  in  a  ravine  near  the  west  side 
of  Conner's  prairie,  on  section  25,  which  have  also  been  struck  in  some  of  the 
wells  of  that  prairie;  and  then  some  sandstones  and  arenaceous  shales  on  Con- 
ner's branch,  within  half  a  mile  of  the  county  line,  near  the  middle  of  the  south 
line  of  section  36,  township  3,  range  4,  and  in  the  hills  north  and  south  of  that 
branch,  in  sections  1  and  36. 


MARION  COUNTY.  213 

On  the  Lost  Fork,  a  quarter  of  a  mile  above  its  janction  with  the  Skillet 
Fork,  in  the  south-east  quarter  of  section  22,  township  3,  range  4, 1  observed 
shales,  with  iron-ore  in  the  lower  part  of  the  bank,  and  close  by,  some  twenty- 
five  feet  above  low-water,  several  feet  of  sandstone,  of  good  quality  for  building 
purposes.  Similar  sandstones  crop  out  farther  up  the  creek,  especially  in  the 
south-west  quarter  of  section  10,  and  farther  toward  its  head  and  on  its  branches, 
also  near  the  edge  of  Lowell  prairie,  near  the  north-west  comer  of  section  22, 
near  the  middle  of  the  north  line  of  section  16,  and  at  other  points. 

In  the  north-west  quarter  of  section  9,  township  3,  range  4,  on  a  branch  of 
Lost  Fork,  not  far  from  the  edge  of  the  prairie,  is  H^nsley's  lime  quarry  and 
coal  mine.  The  branches  and  lower  part  of  the  hills  here  exhibit  numerous  out- 
crops of  arenaoeous  shaly  strata,  with  some  intercalated  ledges  of  fine  sandstone, 
which  extend,  also,  up  the  branch,  into  the  south  part  of  section  5,  and  up  the 
main  creek  through  section  4,  and  far  beyond.  In  the  south-east  quarter  of 
section  32,  township  4,  range  4,  sandstone  has  been  quarried  from  this  bed  for 
building  culverts  on  the  Illinois  Central  Railroad,  near  Kinmundy.  Above 
these  strata  at  Hensley's,  there  is  a  little  day-shale,  then  a  thin  parting  of  slate, 
and  a  layer  of  stone-coal,  which  is  about  ten  inches  thick,  of  which  eight  inches 
is  good  coal,  and  then  limestone  in  heavy  blocks,  which  is  fully  five  feet  thick, 
where  it  is  well  developed.  The  coal  is  somewhat  rotten  at  the  outcrop,  but 
better  where  it  has  a  heavier  cover.  It  is  precisely  of  the  same  general  character 
as  the  coal  from  the  East  Fork ;  is  inclined  to  laminate ;  rather  free  of  sulphuret 
of  iron,  and  is  advantageously  used  in  an  adjoining  smith-shop.  The  limestone 
is  very  hard,  of  a  grayish  color,  and  quite  impure  It  can  be  burned,  but  makes 
a  gray  lime,  which  is,  nevertheless,  extensively  used  in  the  neighborhood,  lime 
being  scarce.  This  limestone  is  not  quite  as  impure  as  that  on  Bee  branch, 
which  is  evidently  the  same  stratum,  although  the  coal  has  not  been  discovered 
there.  There  can  be  hardly  a  doubt  about  its  also  forming  the  continuation  of 
the  limestone  which  we  have  repeatedly  observed  on  the  west  side  of  the  prairie, 
north  of  Alma,  and  again  near  Raccoon  creek,  and  at  other  points  above  the 
East  Fork  coal-seam,  which  at  other  localities  is  represented  merely  by  irregu- 
lar concretions  of  calcareous  matter,  or  by  a  large  admixture  of  the  same  to  the 
roof-slate  of  the  coal-seam.  The  coal  can  be  profitably  worked  at  this  locality 
only  in  connection  with  the  limestone  quarry,  and  is  most  convenient  for  burn- 
ing the  lime.  This  limestone  and  coal  crop  out  again  on  the  other  side  of  the 
hill,  near  the  center  of  section  9,  and  the  limestone,  also,  at  Mr.  Joseph  Lewis', 
in  the  north-east  quarter  of  section  8,  where  the  coal  is  not  exposed. 

Farther  south-east,  the  underlying  sandstone  and  shales  alone  appear  to  be 
found,  except  at  a  single  place,  in  a  ravine,  on  the  east  side  of  Lost  Fork,  in  the 
south  part  of  section  15,  where  the  limestone  is  said  to  occur  in  tumbling  masses, 
and  to  have  been  burnt  some  years  ago.  Farther  north-east,  I  observed  some 
tumbling  blocks  of  apparently  the  same  limestone,  on  the  road  north  of  Omega, 
near  the  south-west  comer  of  section  5,  which  indicate  the  presence  of  these 
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strata  in  the  hilLs  of  this  county.  Again,  two  miles  south  of  east  of  Einmundj, 
near  the  head  of  one  of  the  branches  of  the  Lost  Fork,  on  the  east  side  of  the 
prairie,  in  the  north-east  quarter  of  section  23,  township  4,  range  3,  simihur 
limestones  protrude  in  such  quantity  from  the  sloping  bank,  that  I  am  satisfied 
they  range  through  here  undergrouod;  the  more  so,  because  the  limestone  and 
coal  were  not  only  observed  some  miles  west  from  there,  on  the  branches  of  the 
East  Fork,  but  also  &rther  east,  on  the  branches  of  the  Skillet  Fork.  At  that 
point,  in  section  25,  the  limestones  are  partly  rather  pure,  partly  highly  arcDa- 
ceous,  e?en  exhibiting  a  change  into  a  flinty  calcareous  sandstone.  Below  them, 
in  the  branch,  shaly  arenaceous  strata  are  largely  exposed.  No  trace  of  the 
coal  has  here  been  observed,  but  it  would  most  likely  be  found,  if  search  was 
made  for  it,  by  digging  at  the  proper  point. 

A  very  curious  exposure  was  observed  on  the  east  bank  of  the  Lost  Fork,  in 
the  north-west  quarter  of  section  32,  township  4,  range  4.  Shaly  sandstones 
and  arenaceous  shales  are  variously  exposed  on  the  creek  in  that  vicinity.  At 
the  point  in  question,  on  Mr.  Grigo's  place,  fifteen  or  twenty  feet  of  such  strata 
form  the  base  of  the  hiU,  with  an  irr^ular  seam  of  coal  in  the  lower  portion 
which  varies  between  three  and  ten  inches  in  thickuQ^.  There  is  no  slate  with 
the  ooal;  but  in  places  the  shale  next  above  the  coal  contains  thin  shells  of 
limestone,  and  the  coal-seam  itself  incloses  more  or  less  calcareous  masses,  which, 
upon  examination,  proved  to  be  mainly  composed  of  the  same  curious  fossils 
which  I  had  observed  before,  in  the  horizon  of  the  coal-seam  on  Raccoon  creek, 
and  which  is  either  of  coralline  origin,  or  some  petrified  vegetation.  I  am  not 
fully  satisfied  whether  this  coal-seam  is  the  continuation  of  Hensley's  and  the 
East  Fork  seam,  but  think  it  highly  probable. 

Near  the  Clay  county  line,  on  the  south  and  south-east  side  of  Critchfield 
prairie,  the  first  rocks  are  again  found  on  the  Skillet  Fork,  which  for  miles 
below  that  point,  runs  between  banks  of  clay.  First,  near  the  south  end  of 
the  prairie,  we  find  tumbling  sandstones  in  the  slopes;  then,  in  the  south-east 
corner  of  section  12,  township  3,  range  4,  near  the  south-east  corner  of  section  1, 
and  at  other  points  we  observe  in  the  banks  of  the  creek  and  on  the  ravines, 
solid  layers  of  sandstone,  with  shaly  strata,  as  on  the  lower  course  of  the  Lost 
Fork.  Near  the  center  of  the  south-east  quarter  of  section  36,  township  4, 
range  4,  not  far  from  Mr.  Lutterbl's,  I  observed  at  the  water's  edge  an  outcrop 
of  limestone,  which  presents  an  exposed  thickness  of  more  than  two  feet,  of 
grayish  color,  partly  sofl  enough  to  be  burned,  partly  hard  and  silicious.  Above 
it,  follow  four  feet  of  black  laminated  slate,  which  changes  upward  into  shale. 
Mr.  LuTTXBSL  informs  me  that,  digging  in  the  bed  of  the  creek,  he  came  to 
coal  about  three  feet  below  the  lower  exposed  edge  of  the  limestone.  A  little 
farther  down  the  creek  the  shale  and  slate  agun  form  the  bank,  with  some  lime- 
stone at  the  water's  edge.  Some  coal,  apparently  identical  with  the  East  Fork 
ooal,  was  noticed  there,  which  seemed  to  have  been  dug  up  at  this  point;  but  I 
oould  obiain  no  additional  information. 


MARION  .  COUNTY.  215 

On  a  small  branch  of  the  Skillet  Fork,  north  of  Critchfield  prairie,  in  the 
north-east  quarter  of  section  26,  township  4,  range  4,  I  found  seyeral  feet  of 
argillaceous  shales,  and  aboye  them  a  few  inches  of  coal,  which  is  rotten  at  the 
outcrop,  and  has  not  been  dug  into,  so  that  its  thickness  and  quality  can  not  be 
determined  positiyelj.  It  appears  to  be  quite  thin.  Then  follow  several  feet  of 
dark-blue^slates,  and  some  tumbling  pieces  of  limestone,  which  latter  was  not 
observed  in  place  in  this  vicinity.  The  whole  reminded  me  strongly  of  the  out- 
crop on  the  Lost  Fork,  three  and  a  half  miles  &rther  west.  North  from  there, 
near  the  edge  of  Grand  prairie,  in  sections  23  and  14, 1  observed  at  various 
points  shales  and  sandstones,  some  of  which  are  a  very  good  building  material. 
All  the  above  enumerated  exposures  of  coal  and  limestone  near  the  Skillet  Fork 
would  seem  to  be  outcrops  of  the  same  strata,  and  moreover,  to  form  the  con- 
tinuation of  the  East  Fork  coal  and  the  strata  connected  with  it,  although  they 
differ  from  them  in  their  local  development. 

Economical    Geology. 

Stone<odL — ^I  have  already  stated  that  the  geolo^cal  formation  of  this  county 
comprises  only  an  upper  dif  ision  of  the  Coal  Measures,  and  that  there  are,  there- 
fore, prospects  for  coal  not  only  in  the  strata  nearest  to  the  sur&ce,  but  also  at  a 
greater  depth.  The  foregoing  description  of  all  the  outcrops  in  different  portions 
of  the  county,  shows  that  the  larger  portion  of  the  county  is  underlaid  at  a  small 
depth  with  a  seam  of  stone-coal,  the  thickness  of  which  varies  from  a  few  inches  to 
two  feet,  and  the  quality  of  which  is  in  most  instances  very  fair.  This  coal-seam 
may  be  worked  profitably  at  numerous  points  for  supplying  the  local  demand,  espe- 
cially where  it  can  be  stripped  along  its  outcrops,  and  even  by  regular  mining 
operations,  where  it  is  thickest.  The  following  table  contains  an  enumeration  of 
all  places  where  this  coal  has  been  discovered,  with  its  thickness  at  each  point 
where  it  could  be  ascertained : 
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These  ue  the  points  at  which  ooal  has  beea  found  near  the  earfaoe,  and  as 
all  this  ooal  appaan  to  coma  from  one  and  the  same  stratum,  with  perhaps 
the  exception  of  the  outcrops  in  the  vieinitj  of  Central  City,  of  which  t  hare 
spolcen  above,  and  of  those  at  the  head  of  Fulton  oreek,  we  may,  of  oourse,  cal- 
enlate  to  find  the  same  seam  at  the  intermediate  points  by  digging  for  it,  except 
where  the  lower  strata  reach  the  surface,  as  near  the  Skillet  Fork.  Il  is  of  great 
importance  to  know  whether  heavier  coal-heds  might  be  diaoovercd  in  this  oonntj 
by  digging  to  a  greater  depth,  and  this  point  can  only  be  settled  in  a  satisfao- 
toij  manner  hy  aotual  experiment.*     The  area  of  the  county  ia  five  hundred 

*A  carefullj  ooodticted  boring,  carried  down  to  the  depth  of  fire  hundred  feel,  would 
probabl;  wttte  the  queMion  u  to  (bg  development  of  tha  Belleville  or  DuQaoln  coils 
In  this  Gonntj,  and  If  lh«;  sre  found  here  at  all,  their  eiploration  and  developaent 
will  proTfl  of  great  value  to  the  people  of  thii  ooantj,  and  it  is  a  qaestion  of  such  *ital 
Importaooe  that  iti  final  determination  can  not  be  verj  long  delajed.  Th«  manj  outcrops 
of  the  tmall  coal  over  tha  whole  extent  of  the  eoiinlj,  noticed  in  the  Coregolag  pages, 
would  seem  to  indicate  couclnsiTetT  that  lhi«  couDtj  occu pi ea  a  position  so  near  the  center 
of  the  lllioois  coal-field,  that  the  etrata  are  very  nearly  horiiontal  in  poaition,  and  consa- 
quently,  if  thee*  heavj  coala  eiiat  here  at  all,  the;  would  be  found  at  a  nearlf  uniforn 
depth  over  the  whole  oountj,  .A.  B.  W. 
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and  seventy-six  square  nules.  Each  foot  of  thickness  of  a  ooal-seam  extending 
underneath  the  whole,  would  then  be  capable  of  affording  an  actual  yield  of  two 
thousand  eight  hundred  million  tons  of  coal,  or  a  six  feet  bed,  a  yield  of 
seventeen  thousand  two  hundred  and  eighty  million  tons  of  coal  in  the  whole 
eonnty.  These  figures  prove  the  vast  importance  of  positively  ascertaining 
the  existence  of  thb  coal-bed.  It  is  doubtful  whether  there  is  another  coal-seam 
of  paying  thickness  at  a  stiU  greater  depth,  although  it  is  not  impossible. 

Iron-cre$. — Iron,  in  the  shape  of  kidney-ore,  is  disseminated  in  concretions, 
in  larger  or  smaller  quantity,  through  many  of  the  shales  of  the  Coal  Measures. 
We  have  found  it  at  numerous  points  in  this  county,  as  may  be  seen  in  the  fore- 
going pages,  but  it  is  still  doubtful  whether  it  is  concentrated  at  any  one  point 
in  sufficient  quantity  to  be  profitably  mined  for  the  manufacture  of  iron. 

SdU, — ^I  could  ascertain  but  little  in  relation  to  the  quality  of  the  brine  said 
to  have  been,  struck  in  the  boring  at  Central  City,  at  a  depth  of  near  three 
hundred  feet;  but  it  was  said  to  be  rather  weak,  and  no  attempt  has  been  made 
to  manufacture  salt  at  that  point.  This  brine  seems  to  have  a  deep-seated  source, 
and  a  strong  and  good  supply  of  it  might  possibly  be  obtained  by  boring  deeper. 
In  the  boring  at  Centralia,  two  miles  distant,  no  brine  was  discovered  at  even  a 
fiur  greater  depth,  nor  have  any  traces  of  salt  been  found  anywhere  else  in  the 
county. 

Building  Materials. — Sandstones  for  ordinary  building  purposes,  especially  for 
foundations  and  common  walls,  may  be  obtained  at  numerous  points  in  the  county, 
and  no  place  is  more  than  a  few  miles  distant  from  a  quarry.  Many  of  these 
rocks  are  of  rather  indifferent  quality,  but  if  proper  search  is  made,  single  ledges 
of  very  good  stone  may  be  discovered  at  many  points.  Lime  has  been  burned 
at  several  localities  irom  the  limestones  in  the  vicinity  of  the  coal-seam,  but 
these  rocks  are  generally  rather  impure,  and  if  a  superior  article  of  lime  is 
wanted,  it  must  be  imported,  for  which  the  several  lines  of  railroads  offer  fisicili- 
ties.  The  most  prominent  localities  of  limestone  are  near  Raccoon  creek,  in  the 
south-west  part  of  township  1,  range  2 ;  on  Bee  branch,  in  the  south-west  part 
of  township  3,  range  4;  near  Lost  Fork,  in  section  9,  township  3,  range  4,  and 
on  a  branch  of  Skillet  Fork,  in  section  36,  township  4,  range  4;  but  the  lime- 
stones have  been  discovered  at  many  other  points  near  the  upper  coal-seam. 

Sand  for  plastering  and  mortar  can  be  easily  obtained  on  many  of  the  creeks, 
because  they  run  through  sandstones  and  other  arenaceous  strata. 

Timber  and  Agriculture, — ^In  describing  the  surface  configuration  of  the 
county,  I  have  already  stated  the  principal  facts  which  come  under  this  head. 
Nearly  half  of  the  county  is  timbered  land,  the  other  somewhat  larger  half, 
prairie.  The  timber  land  presents  the  same  leading  characters  which  have  been 
discussed  in  the  report  of  Perry  county,  comprising  the  post-oak  flats,  barrens, 
and  so  on.    On  the  flats,  the  post-oak  stiU  prevails,  with  often  hardly  any  under- 
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growth  on  the  white  soil.    In  the  barrens  we  find,  together  with  a  growth  of 
white-oak,  black-oak,  barren  hickory  (^Carya  tomento9a\  and  other  trees. 

In  ihe  creek  bottoms,  especially  in  the  wide  bottoms  of  the  Skillet  Fork,  and 
of  the  lower  coarse  of  some  of  its  tribntariee,  there  is  a  heavy  growth  of  choice 
timber,  which  is  being  cut  in  large  quantities  for  staves,  railroad  ties  and  lumber. 
It  consists  principally  of  the  white-oak  proper  (  Quercw  albd)^  which  shows  that 
these  bottoms  are  at  n^any  points  not  wet  land,  although  they  may  be  occasionally 
overflowed;  then  the  bottom  white-oak  (Q.  btcohf),  sugar  tree  {Acer  satchar- 
mwn)y  and  on  lower  ground,  various  hickories,  elm,  maple,  water-oak  (Q* 
paUustris),  and  others. 

These  bottom  lands,  where  they  are  not  too  low,  have  a  deep,  rich  soil.  The 
post-oak  flats  and  barrens  have  been  described  too  often  to  require  further 
remarks.  The  prairies  of  this  county  have,  in  part,  at  least,  the  same  sub-soil 
which  has  been  observed  at  many  points  in  Clinton  county,  and  described  in  the 
report  of  ihat  county  as  a  white,  finely-comminuted  arenaceous  loam,  with 
fluTuginous  nodules  and  concretions,  which  sometimes  form  a  hard-pan  of  con- 
siderable thickness.  I  have  discussed  its  qualities  and  its  influence  upon  the 
surface,  soil  and  growing  crops  sufficiently  already,  and  need  not  advert  to  it 
again  at  greater  length.  It  is  certainly  not  a  desirable  sub-soil,  but  wherever 
the  upper  soil  is  deep,  as  is  the  case  at  many  points  in  the  prairies,  this  sub- 
soil exercises  less  influence,  because  the  upper  soil  of  the  prairies  is  almost 
always  rich  in  v^etable  mould,  and  of  great  fertility.  At  some  points  this  sub- 
soil contains  whitish  calcareous  nodules  in  considerable  quantity,  for  example, 
in  the  vicinity  of  Patoca,  and  it  seems  as  if  they  had  a  favorable  influence  upon 
the  quality  of  the  land — at  least  they  would  neutralize  any  tendency  to  acidity, 
resulting  from  the  great  compactness  of  the  soil,  and  keep  it  looser. 

If  the  farming  lands  in  this  county  can  not  be  counted  amongst  the  best  in 
the  State,  still  the  facilities  for  marketing  the  produce  are  such,  or  might  easily 
be  made  such,  that  the  farmer  can  compete  with  richer  districts.  The  Ohio 
and  Mississippi  Railroad  brings  the  St.  Louis  market  within  easy  reach,  and 
effbrds,  besides,  a  ready  outlet  to  the  east;  while  the  two  branches  of  the  Illinois 
Central  Railroad  give  an  easy  communication  with  all  parts  of  the  State,  and 
especially  with  the  Chicago  market  Many  fruit-growers  have  already  availed 
themselves  of  ihis  advantage,  and  have  planted  fine  orchards  on  the  high,  rolling 
prairies  along  this  road. 
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The  oounly  is  plentifnllj  supplied  with  ruDniDg  water,  principally  by  the 
branohea  of  Big  Muddy  river,  which  head  near  the  north  line  of  the  county, 
and  trayerse  it  in  a  southerly  direction,  with  many  smaller  creeks  which  empty 
into  them,  both  from  the  west  and  east.  The  main  branch  of  Big  Muddy  river 
heads  near  the  north-west  corner  of  the  county,  some  miles  south-east  of  Gen- 
tralia ;  while  some  other  ravines  near  by  run  westward  toward  Crooked  creek 
and  the  Kaskaskia  river.  The  Little  Muddy  river  passes  through  the  south- 
west corner  of  the  county.  In  the  north-east  part  of  the  county  is  Horse  creek, 
a  tributary  of  the  Little  Wabash  river,  and  all  the  branches  on  the  east  line  of 
the  county  take  their  course  eastward,  toward  the  Little  Wabash. 

The  geological  formations  of  this  county,  like  those  of  all  the  adjoining 
counties,  are  members  of  the  coal  formation.  All  over  the  county,  with  the 
exoeption  of  a  limited  area  in  the  south-west  corner,  we  find  the  same  strata 
which  we  have  traced  all  over  the  adjoining  county  of  Marion — a  sub-division 
of  the  Upper  Goal  Measures,  including  a  coal-seam  which  varies  from  six  to 
twenty-four  inches  in  thioknen.  At  a  greater  depth  we  may  expect  to  find  the 
DuQuoin  coal-bed;  and  the  Miiditones  overlying  this  coal^  and  its  associated 
limestones,  have  been  traced  over  a  considerable  area  east  of  the  outcrop  of  the 
coal,  and  attain  a  oonsiderahk  b«i  variable  thickness,  sometimes  amounting  to 
more  than  two  hundred  ftel^  aad  q>pear  to  pass  across  the  extreme  south-west 
comer  of  Jefferson  ooonty.  The  sandstones  on  the  Little  Muddy,  east  of 
Tamaroa,  are  probably  members  of  this  formation. 

The  Shoal-creek  limestone  has  no  great  thickness.  It  varies  generally  be- 
tween seven  and  fifteen  feet ;  but  being  the  only  prominent  limestone  between 
two  heavy  bodies  of  sandstone,  it  forms  a  well-marked  horizon,  and  can  be 
readily  traced  over  a  long  distance.  It  passes  across  Glinton  and  Washington 
counties,  toward  the  south-west  corner  of  Jefferson.  I  have  observed  it  near 
Highland,  Jamestown,  Breese,  Garlyle,  Nashville;  farther  south-east,  on  the 
waters  of  Beaucoup  cceek,  and  near  Little  Muddy  river,  not  hx  from  the  rail- 
road bridge  north  of  Goloma.  Still  farther  south-east,  in  Perry  county,  only  a 
quarter  of  a  mile  from  the  Jeffiorson  county  line,  on  Little  Muddy  river,  just 
before  it  enters  the  latter  county,  we  find  an  outcrop  of  evidently  the  same 
limestone.  Here  five  feet  of  it  are  exposed,  covered  with  soil.  The  whole 
of  it  may  possibly  be  thicker.  It  rests  on  one  foot  of  shales,  and  three  feet 
of  black  laminated  sktes,  which  reach  to  the  water-level.  Goal,  probably  fifleen 
inches  thick,  has  been  dug  ttom  the  bed  of  the  creek. 

From  this  point  the  Shoal-creek  limestone  must  pass  intp  Jeffieirson  county, 
crossing  the  lower  course  of  Bald  creek  and  other  affluents  of  the  Little  Muddy; 
but  the  country  is  mostly  covered  with  heavy  Quaternary  deposits,  and  is  thinly 
settled,  so  that  artificial  exposures  are  wanting ;  consequently  exposures  of  any 
rooks  are  scarce,  and  the  limestone  has  not  been  discovered.  Higher  up  these 
creeks,  and  in  the  barrens,  sandstones  crop  out  at  a  few  points,  evidently  the 
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higber  ones,  etipeoiall;  in  the  south-west  qnartar  of  sectjon  9,  is  the  esat  part 
of  seotion  17,  in  the  north-eut  quarter  of  section  29,  the  north  part  of  section 
26,  tad  the  south  part  of  seotion  21,  all  in  township  4,  range  1.  It  was  only 
in  a  well  in  the  sonth-west  quarter  of  section  29,  that,  at  a  depth  of  thirty  feet, 
the  black  laminated  slate  was  stmok.  This  is  exactly  where  we  should  ezpeet 
to  find  it,  in  the  direct  trend  of  the  Shoal-creek  limeetoae  formation. 
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at  points  where  they  would  have  disaspeared  if  tlie  dip  presented  at  otihet 
points  had  not  been  reversed.  I  have  noticed  the  same  thing  in  Marion 
county. 

A  straight  line  from  Ashley  to  the  Jeflbraon  and  Franklin  county  line, 
south  of  Spring  Garden,  approximately  marks  the  south-western  limit  of  this 
coal.  Some  traces  of  coal  have  been  discoTcred  &rther  south-west,  especially  on 
Hurricane  creek,  in  the  north-east  quarter  of  section  24,  township  4,  range  1 ; 
but  I  am  not  positive  whether  this  is  the  same  bed,  or  a  lower  seam  in  the 
sandstone  formation.  North-east  of  this  line  the  coal  has  been  observed  at 
numerous  points,  except  in  the  low  and  flat  district  on  both  sides  of  the  Big 
Muddy  and  Casey's  Fork,  south  of  Mount  Yernon,  where  no  rocks  have  been 
discovered. 

In  the  north-west  corner  of  the  coimty  sandstone  is  sparingly  exposed  in  the 
ravines  north  of  the  prairie,  in  section  6,  township  1,  range  1.  It  has  been 
struck  in  digging  wells  at  several  points  farther  south  in  this  prairie,  along  the 
county  line.  The  coal  has  been  found  in  wells  near  Irvington,  about  a  foot 
thick.  Some  miles  to  the  eastward,  on  the  east  side  of  this  part  of  Grand 
pndrie,  on  Big  Muddy  river  and  its  branches,  the  coal  and  rocks  are  largely 
exposed,  of  which  more  will  be  said  below.  Near  the  county  line,  on  the  upper 
course  of  Bay's  creek,  only  occasional  outcrops  of  shales  and  sandstones  were 
observed — one  at  the  bridge  on  the  Richview  and  Jefferson  City  road.  Half  a 
mile  below  that  bridge,  in  the  north  part  of  sedfion  8,  township  2,  range  1, 1 
found  in  the  bank  of  the  creek  some  heavy  ledges  of  sandstone,  and  below  them 
slabs  of  the  impure  limestone,  over  a  foot  in  thidLoess,  partly  slaty,  partly  com- 
pact and  silicious.  The  coal  nught  easily  be  discovered  here,  if  search  were 
made  by  digging.  The  same  strata  crops  out  on  Gooley  branch,  in  the  south- 
west quarter  of  section  9,  and  tumbling  pieces  of  the  limestone  are  found  at 
various  points  nearer  Bichview.  Sandstones  form  the  banks  of  Bay's  creek  at 
many  points  &rther  down,  especially  in  sections 21  and  28  of  this  township;  but 
still  farther  down  the  creek  there  are  no  more  rocks  exposed  for  several  miles ; 
although  they  may  be  found  by  digging  to  a  small  depth  nearly  all  over  the 
barreny  hills. 

At  the  eastern  edge  of  the  prune,  some  miles  south-east  of  Ashley,  the  sand- 
stones and  shales,  and  also  the  limestone  and  coal,  were  observed  at  various 
points.  Close  to  the  Mount  Yernon  and  Ashley  road,  at  the  meeting-house  in 
the  north-east  quarter  of  section  6,  township  8^  range  1,  sandstone  crops  out  at 
the  head  of  the  ravine.  A  little  lower  down  are  seen  blocks  of  the  limestone ; 
then,  pieces  of  black  date,  and  in  the  bank,  in  place,  shales  with  calcareous 
seams.  This  is  evidently  the  horizon  of  the  coal-bed.  One  mile  farther  south, 
in  the  north-east  quarter  of  section  7,  at  Mr.  Huntsr's,  the  coal  has  actually 
been  exposed  and  dug  to  some  extent,  in  a  ravine  at  the  edge  of  the  prairie, 
whence  it  is  taken  to  Ashley  and  used  by  blacksmiths  in  the  vicinity*    The  bed 
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yarieB  in  thioknesB  from  ten  to  sixteen  inches,  is  capped  by  blmah-gray  slaty 
shales,  some  three  feet  thick,  above  which  I  noticed  from  four  to  sixteen  inches 
of  limestone.  A  little  lower  down  the  ravine  the  coal  is  again  exposed  with 
the  underlying  sandstones;  and  fiurther  on,  in  the  west  part  of  section  9,  the 
coal  is  eight  or  ten  inches  thick,  and  the  limestone  three  fedt,  with  two  and  a 
half  feet  of  shales  intervening  between  the  two.  The  same  strata  are  found  in 
other  branches  fiurther  south;  but  the  limestone  la  quite  irregular  in  its  develop- 
ment. At  Mr.  Green's,  also  at  the  edge  of  the  prairie,  in  the  north-east  quarter 
of  section  17,  the  coal  is  exposed  from  twelve  to  sixteen  inches  thick,  with  a 
shale  parting,  capped  by  from  two  to  three  feet  of  shale,  and  then  two  feet  of 
limestone.  Close  by,  at  Mr.  Pieroe's,  the  lower  part  of  the  ooal,  a  few  inches 
thick,  is  hard  and  slaty,  of  the  appearance  of  an  impure  cannel-coal,  but  is  rather 
a  carbonaceous  slate,  while  the  upper  part  of  the  seam  is  rotten.  On  higher 
ground,  near  these  points,  some  sandstone  has  been  noticed,  apparently  the  one 
above  the  limestone.  Following  down  the  ravine,  from  Mr.  Pieboe's,  we  soon 
find  shales,  with  kidney-ore,  and  then  traces  of  the  limestone  and  coal,  which 
strata  also  crop  out  fitrtherdown  the  creek,  in  section  16. 

Round  the  south  end  of  Grand  prairie,  sandstones  have  been  discovered  in 
place  at  a  few  points,  apparently  those  below  the  coal,  which  latter  does  not 
appear  to  reach  very  far  to  the  south-west.  A  sandstone-quarry  has  been 
worked  in  section  30,  and  occasional  outcrops  are  found  in  section  32,  in  the 
south-east  quarter  of  section  33,  and  more  in  sections  27  and  26,  and  in  the 
north  part  of  section  34,  between  this  prairie  and  Knob  prairie. 

In  the  north  part  of  Knob  prairie,  these  sandstones  are  exposed  on  a  ravine 
near  the  Pinckneyville  and  Mt.  Yernon  road,  near  the  middle  of  the  north  line  of 
section  25,  township  3,  range  1.  It  there  breaks  in  thin,  hard  slabs,  in  conse^ 
quenoe  of  a  &lse  stratification.  Hardly  a  mile  farther  north-east,  the  coal  and 
accompanying  rocks  were  again  observed  on  a  ravine  south  of  the  road,  near  the 
middle  of  section  19,  township  3,  range  2,  and  also  near  the  bridge  over  Ray's 
creek,  in  the  north  part  of  section  19.  On  the  ravine,  the  black  slate  was  exposed, 
with  a  highly  calcareous  fossiliferous  layer  at  its  base,  and  at  another  point, 
traces  of  the  coal.  At  the  bridge,  the  bed  of  the  creek  is  formed  of  a  hard 
sandstone,  or  mudstone,  with  calcareous  portions,  while  the  banks  consist  of 
shales,  with  concretion^  of  iron-ore.  A  little  below  the  bridge,  the  bed- 
rock changes  to  an  impure  siliceous  limestone.  These  strata  may  underlie  the 
ooid,  fragments  of  which  are  strewn  in  the  creek.  A  short  distance  above  the 
bridge,  a  high  bank  on  the  creek  shows  on  top  shaly  strata,  then  two  feet  of 
the  dark  blue  laminated  slate,  then  from  four  to  ten  inches  of  the  calcareou3 
foesiUfexous  slate,  below  that,  underneath  a  parting  of  shale,  two  inches  of  coal 
and  several  feet  of  elay  shale.  Although  the  coal  is  so  meagerly  developed  herOp 
it  is  undoubtedly  the  same  bed«  Three-quarters  of  a  mile  higher  up  the  creek, 
in  the  norih-^ast  quarter  of  section  24,  the  bank  consists  of  arenaceous  shaly 
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Strata,  with  thin  layers  of  harder  sandstone  and  concretions  of  iron-ore;  and 
some  miles  farther  up,  in  the  soath-west  quarter  of  section  1,  I  noticed,  in  a  high 
bank,  traces  of  sandstone,  of  the  calcareous  slate,  and  of  the  impure  limestone. 
These  strata  were  not  sufficiently  exposed  to  see  the  coal,  although  it  must  be 
present  No  ou&rops  occur  lower  down  on  Ray's  creek,  nor  on  Big  Muddy 
riyer,  from  this  vicinity  south  to  the  county  line. 

In  the  south  part  of  Knob  prairie,  the  Knob,  situated  in  the  south-east  comer 
of  section  36,  township  3,  range  1,  is  formed  of  sandstones  and  arenaceous  shales. 
South  of  this  prairie,  between  it  and  Horse  prairie,  sandstones  and  shales  are 
found  all  oyer  the  barrens.  They  are  exposed  principally  near  Buck  creek,  in 
the  south  and  east  part  of  section  12,  and  near  Hurricane  creek,  in  the  south 
part  of  section  13,  in  the  north  part  of  section  24,  and  east  from  there,  acrods 
the  range  line.  At  the  latter  creek,  in  the  north-east  corner  of  section  24,  coal 
is  again  exposed.  At  the  foot  of  a  sandstone  hill,  we  find  shales,  with  concre- 
tions of  iron-ore,  below  them,  dark  blue  laminated  slates,  with  calcareous  portions, 
and,  if  I  was  oorreoUy  informed,  seyen  inches  of  coal.  The  coal  was  not  exposed 
at  the  time  of  my  yisit  This  is  possibly  an  outcrop  of  the  coal-seam  so  often 
mentioned  before,  although  it  is  six  miles  from  the  last  described  and  nearest 
point  on  Ray's  creek,  where  this  coal  has  been  discoyered. 

On  the  outskirts  of  Horse  prairie,  sandstones,  and  occasionally  shales,  are  found 
in  wells  at  yarioos  points,  especially  in  sections  30,  township  4,  range  2,  and 
35,  township  4,  range  1,  also  in  the  prairie  near  the  range  line.  Although 
water  is  generally  obtained  there  in  the  Quarternary  or  drift  deposits,  sandstones 
are  found  south-east  of  the  town  of  Winfield,  in  the  north-west  quarter  of  section 
32,  township  4,  range  2,  where  a  quarry  has  been  opened.  From  Horse  prairie, 
west  and  north-west,  to  Little  Muddy,  sandstones  underlie  an  extensive  area,  and 
crop  out  in  the  barrens  and  on  the  branches  at  numerous  points.  They  are 
apparently  those  between  the  above-named  coal-seam  and  the  Shoal-creek  lime- 
stone. Of  the  latter,  and  of  its  probable  course  across  the  south-west  corner  of 
the  county,  I  have  spoken  above. 

Turning  north  again,  we  find  the  coal  variously  exposed  on  the  upper  course 
of  Big  Muddy  river,  near  the  eastern  arm  of  Grand  prairie,  east  of  Irvington 
and  Richview.  The  sandstone  forms  prominent  layers  on  every  ravine  at  the 
edge  of  the  prairie  in  sections  26, 22, 15  and  16,  township  1,  range  1.  At  Mr. 
RiOHABD  Bbssss's  place,  in  the  north-east  quarter  of  section  22,  on  a  ravine 
below  the  outcrops  of  sandstone,  the  coal  has  been  exposed,  and  has  been  wrought 
to  some  extent.  It  is  capped  by  some  gray  slate,  and  blocks  of  hard,  impure 
limestone  were  also  noticed.  They  were  not  seen  tin  sitUy  but  evidently  come 
fiom  above  the  coaL  The  latter  is  here  eight  inches  thick,  of  very  fair  quality, 
and  of  the  usual  appearance  of  this  coal,  breaking  in  square  blocks.  It  has  also 
been  found  fiurther  west  in  the  prairie,  in  a  well  at  Mr.  Jacob  Bressk's,  in 
section  21,  and  farther  north,  in  the  adjoining  section  15,  in  the  bank  of  Big 
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Maddy  river,  at  Mr.  Hartley's.  Here  we  have,  first,  some  fire-clay,  then  two 
inches  of  coal,  one  foot  of  slaty  shales,  then  from  five  to  eight  inches  of  good 
coal,  two  feet  of  blue,  slaty  shale,  and  above  them,  gray  shales,  with  some  kidney 
iron-ore.  A  few  yards  farther  on,  sandstones  rise  to  the  surface  from  bdow  the 
level  of  the  creek,  and  consist,  in  part,  of  the  hard,  strongly-cemented  calcareous 
kind. 

In  the  adjoining  section  (14)  the  coal  has  been  discovered  at  several  points, 
especially  in  the  bank  of  a  branch  of  Big  Muddy,  at  Mr.  Thomas  Moore's, 
in  the  north-west  quarter  of  section  14.  The  bed  of  the  creek  is  there  formed 
of  the  hard  sand-rock,  and  above  it  follows  some  clay  shale ;  then  the  coal, 
which  is  from  six  to  eleven^ inches  thick,  and  of  very  fair  quality;  then  more 
shale.  Half  a  mile  farther  east,  in  the  north-east  quarter  of  section  14,  is 
another  outcrop  of  the  coal,  on  a  main  branch  of  the  creek.  It  is  similar  to 
the  last  one ;  but  above  the  shale,  which  overlies  the  coal,  we  have  there  an 
irregular  layer  of  the  impure  limestone,  varying  in  thickness  from  one  inch  to 
two  feet.  This  limestone  has  been  noticed  at  various  points  in  this  vicinity. 
The  coal  has  also  been  discovered  in  the  north-east  quarter  of  section  11,  near 
the  south  line  of  section  13,  and  near  the  south-east  corner  of  section  33. 
From  Mr.  Moore's  southward,  sandstones  are  exposed  extensively  along  the 
banks  of  the  creek  for  a  considerable  distance,  through  section  23,  the  north 
part  of  section  26,  and  section  25. 

At  the  ''  Copperas  bluff,"  on  the  east  bank  of  the  creek,  near  the  south  line 
of  the  south-east  quarter  of  section  25,  township  1,  range  1,  we  find  an  expo- 
sure of  over  twenty  feet  of  shaly  strata,  with  much  kidney-iron  ore.  Upon 
close  examination,  we  discover,  in  a  little  ravine  amongst  the  shales,  about 
twelve  inches  of  coal,  of  which,  however,  only  six  inches  appear  to  be  of  good 
quality,  the  rest  slaty  ;  and  above  the  coal  the  limestone,  which  is  here  bluish- 
gray,  slaty,  highly  fossiliferous,  and  over  fifteen  inches  thick.  It  is  principally 
seen  tumbling  in  large  blocks  out  of  its  original  position. 

Three-quarters  of  a  mile  farther  east,  on  McGinnis'  branch,  the  coal  and 
limestone  have  also  been  found,  especially  in  the  south  part  of  section  30,  and 
the  north  part  of  section  31,  township  1,  range  2.  At  the  latter  place  the 
coal-bed  is  sixteen  inches  thick,  but  has  a  parting  of  slate,  so  that  the  good 
coal  is  not  more  than  ten  or  twelve  inches  thick.  Underneatlf  it  follow  twenty 
inches  of  shale ;  then  four  inches  of  an  impure  ooal,  or  rather  carbonaceous 
and  argillaceous  shales.  Above  the  coal  there  are  also  several  feet  of  argilla- 
ceous shale.  At  the  other  place  we  find  six  inches  of  fine  coal  at  the  water- 
level,  and  more  may  be  found  farther  under  some  of  the  intervening  shales. 
Above  it  there  are  some  inches  of  calcareous  shale,  and  then  a  heavy  stratum 
of  the  grayish-blue  slaty  limestone. 

At  and  above  the  mouth  of  McGinnis'  branch  the  sandstones  capping  these 
strata  crop  out  in  the  bank  of  Muddy  river,  together  with  the  shales  and  iron 
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ore.  Thej  rise  north-westward  up  the  stream,  so  that  a  little  farther  oo  the 
limestone  reaches  the  sur&ce,  and  is  here  two  feet  or  more  thick,  and  hard  and 
silicious.  The  eoal-hed  might  he  readily  found.  It  has  heen  wrought  a  short 
distance  soath  from  there,  at  several  points  near  the  village  of  Jefferson  City, 
situated  near  the  center  of  section  1,  township  2,  range  1.  On  a  small  hranch 
north-east  of  the  town,  in  the  north-east  quarter  of  section  1,  the  coal  is  sixteen 
inches  thick ;  hut  only  one-half  of  it  is  fair,  the  remainder  heing  slaty.  I  no- 
ticed there,  also,  some  of  the  limestone.  South-east  of  the  town  the  upper  sand- 
stones are  prominently  developed  at  the  head  of  the  ravines,  and  underneath 
them  is  found  a  considerable  thickness  of  shales,  and  then  the  coal ;  but  I  did 
not  see  any  traces  of  the  limestone.  Nearly  two  miles  farther  south,  in  the 
north-east  quarter  of  section  13,  township  2,  range  1,  and  in  the  north-west 
quarter  of  section  18,  township  2,  range  2, 1  observed,  on  some  branches,  traces 
of  the  limestone,  together  with  sandstone,  shales  and  iron  ores,  and  also  signs 
of  the  coal,  but  no  good  exposures.  The  sandstone  and  shales  contimie  in  the 
banks  of  the  creek  to  Muddy  river,  and  are  exposed  on  that  stream  above  the 
mouth  of  the  creek,  in  the  north-west  quarter  t)f  section  17,  and  again  one  and 
a  half  miles  farther  down,  in  the  north-east  quarter  of  section  30  (?).  This  is 
the  last  outcrop  of  rocks  on  the  stream  in  Jefferson  county.  Thence  southward 
it  has  only  mud  banks. 

Near  the  north-east  corner  of  West  Long  prairie  some  sandstone,  shales  and 
iron  ore  were  seen  in  the  low  banks  of  a  ravine,  in  the  north-west  quarter  of 
section  30,  township  2,  range  2,  and  similar  rocks  are  occasionally  struck  in 
wells  in  this  vicinity ;  but  outcrops  of  rocks  are  hardly  to  be  found  elsewhere 
for  several  miles  east  and  west  of  Long  prairie. 

In  my  report  on  Marion  county  I  have  enumerated  various  points  where  this 
coal-bed  has  been  discovered  near  the  northerrn  rim  of  Walnut  Hill  prairie. 
Near  the  western  and  eastern  edges  of  this  prairie  no  exposures  of  any  kind 
are  known  in  Jefferson  county.  Only  near  the  south  end  of  it,  on  the  road 
from  Centralia  to  Mount  Yemon,  the  coal  and  its  accompanying  strata  have 
again  been  noticed  on  a  branch  of  Little  creek,  on  Mr.  William  Snow's  place, 
in  the  south-east  quarter  of  section  17,  and  for  half  a  mile  up  the  branch,  on 
Mr.  John  Foster's  land,  in  the  south-west  quarter  of  section  16,  township  1, 
range  2.  The  coal  presents  the  same  appearance  as  elsewhere,  and  is  at  one 
point  at  least  fourteen  inches  thick.  With  it  I  observed  shaly  strata,  and  the 
overlying  impure  limestone,  which  reaches  a  thickness  of  two  feet  or  more.  In 
the  prairie,  near  the  center  of  section  17,  Mr.  Snow  dug  a  well  forty  feet  deep, 
through  clay  and  sand,  and  no  rocks  are  exposed  any  where  else  on  the  creeks 
of  this  vicinity,  except  a  mile  or  more  farther  down  the  creek,  where  we  find 
tumbling  masses  of  the  limestone  and  sandstone  not  far  from  the  road. 

Below  the  south-west  end  of  Jordan  prairie  sandstone  is  exposed  on  a  branch 
near  the  middle  of  section  34,  township  1,  range  2,  and  more  on  a  ravine  at 
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ihe  road  near  the  west  line  of  section  35,  where  harder  layers  alternate  with 
more  sbalj  ones.  Farther  np  that  ravine,  near  the  edge  of  the  prairie,  the 
coal  was  again  discoyered,  and  the  following  section  of  the  strata  observed ; 
Ist.  Shale,  forming  the  bank  of  the  drain.  2d.  Coal,  from  twelve  to  fifteen 
inches  thick.  3d.  A  parting  of  shale,  four  inches.  4th.  Coal,  from  nine  to 
ten  inches  thick.  5th.  Shales,  several  feet  cixposed.  Thus  we  have  here  from 
twenty-one  to  twenty-five  inches  of  coal,  of  fair  quality,  while  the  limestone  is 
either  higher  above  the  coal  or  entirely  wanting. 

About  a  mile  north-east  from  this  point,  near  the  eastern  rim  of  Jordan 
prairie,  the  limestone  b  so  prominently  developed  that  the  place  is  known  as 
"  Limestone  Branch,"  while  the  coal  has  not  been  discovered  there.  It  may 
yet  be  found,  if  holes  are  dug  at  the  proper  elevation.  This  is  in  the  south- 
west quarter  of  section  25,  township  1,  range  2.  At  the  head  of  the  branch 
some  sandstone  and  shaly,  arenaceous  strata  are  exposed,  and  underneath  them 
the  limestone,  which  is  gray,  has  a  fine  earthy  grain,  and  a  few  fossils;  decom- 
position gives  it  a  brownish  color.  It  contains  much  earthy  matter,  and  is 
apparently  five  feet  thick,  and  underlaid  with  shales.  It  crops  out  at  numerous 
points  over  an  area  of  not  more  than  half  a  mile  in  width.  One  mile  south 
of  the  limestone  point,  in  the  south-west  quarter  of  section  36,  at  Mr.  John 
McMann's,  at  the  edge  of  the  prairie,  the  coal  has  been  found  under  four  feet 
of  soil,  and  is  reported  to  have  been  sixteen  inches  thick,  and  of  good  quality. 
East  of  these  points,  on  the  Salem  and  Mount  Yernon  road,  and  from  there  to 
the  east  on  Casey's  Fork  of  Muddy  river,  sandstone  is  prominently  developed 
in  the  south  part  of  section  35,  and  in  the  east  part  of  section  36,  township  1, 
range  2,  and  south-east  from  there  across  the  range  line ;  and,  in  fact,  for  miles 
up  and  down  the  valley  of  Casey's  Fork,  although,  on  the  banks  of  that  stream, 
exposures  are  by  no  means  frequent  in  this  vicinity. 

North  of  the  "  Limestone  Branch  "  the  slaty,  fossiliferous  limestone,  which 
is  a  certain  indication  of  the  coal,  has  been  noticed,  together  with  shales,  near 
the  meeting-house  on  the  Salem  road,  just  south  of  where  the  road  enters  Jor- 
dan prairie,  in  the  north-west  quarter  of  section  28,  township  1,  range  2. 

In  that  prairie,  at  Bome,  near  the  center  of  section  13,  the  coal  is  struck  in 
every  well,  only  ten  feet  below  the  surface,  and  is  said  to  be  ten  inches  thick. 
At  the  edge  of  the  prairie  south-east  of  Home,  the  coal  has  been  mined  to  some 
extent,  especially  at  Curtis'  digging,  in  the  south-west  quarter  of  section  18, 
township  1,  range  3.  At  that  point  the  bed  is  fourteen  inches  thick,  of  which 
ten  is^ood  coal.  I  noticed  in  connection  with  it  some  sulphuret  of  iron ;  below 
it,  shales,  and  above  it,  shales  and  fossiliferous  calcareous  slate ;  and  I  found 
sandstone  in  the  vicinity,  in  the  north-west  quarter  of  section  18,  and  at  other 
points.  The  coal  has  likewise  been  found  near  the  middle  of  the  north  line  of 
the  north-east  quarter  of  section  24,  and  fiirther  east,  in  the  south-west  quarter 
of  section  17,  on  John  Bubnbtt's  land,  and  in  the  north-west  quarter  of  sec- 
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tion  17,  on  Benjamin  Hawkins'  land,  a  short  distance  from  Casey's  fork.  At 
all  these  points  the  ooal  was  from  ten  to  twelve  inches  thick,  and  accompanied 
by  shales,  the  calcareous  slate,  and  sandstone.  North  of  these  points,  only  sand- 
stone has  been  observed,  which  is  far  more  prominently  exposed  than  &rther 
south,  and  appears  to  be  less  mixed  with  shales. 

Nearer  Mount  Yemon,  the  sandstones  and  shales  may  be  observed  at  numerous 
points,  and  the  coal  has  been  noticed  in  several  places,  although  few  of  the 
outcrops  are  prominent.  Near  the  south-west  corner  of  section  7,  township  2, 
range  3,  at  Dr.  Maxt's,  the  coal  has  been  dug  some  years  ago  from  the  bed  of 
a  branch.  There  were  twelve  inches  of  good  coal,  capped  by  shales.  Three- 
quarters  of  a  mile  south  from  there,  in  the  south-east  quarter  of  section  13,  the 
coal  has  also  been  found;  and  much  has  been  dug  still  farther  south,  on  another 
ravine  of  Miner's  branch,  at  the  Union  camp-ground,  in  the  south-east  quarter 
of  section  24,  township  2,  range  2.  At  this  latter  place  it  is  twelve  inches 
thick,  of.  fair  quality,  contains  little  sulphuret,  and  is  covered  only  with  soil. 
Below  it,  I  observed  a  few  inches  of  shales  and  sandstone,  in  thin  layers,  which  lat- 
ter furnishes  good  building  material.  A  mile  east  from  this  last  point,  on  the 
lower  course  of  the  same  branch,  in  the  north-east  quarter  of  section  19,  the 
coal-seam  measures  sixteen  inches,  of  which,  two  consist  of  a  shaly  parting. 
Above  it,  there  are  some  inches  of  a  shaly  material;  then  eighteen  inches  of 
the  fossiliferous  calcareous  slate,  followed  by  shales,  with  kidney  iron-ore. 
Shales  also  appear  below  the  coal,  while  sandstone  crops  out  near  by. 

Again,  one  mile  farther  south-east,  at  Toll's  old  mill,  a  short  dbtance  north 
of  Mount  Vernon,  in  the  south-west  quarter  of  section  20,  township  2,  range  3, 
the  bank  of  the  East  Fork  is  formed  by  some  fifteen  feet  of  slaty  shales,  with 
much  carbonate  of  iron  in  sheets  or  concretions.  This  is  the  shale  above  the 
coal,  which  latter  lies  in  the  bed  of  the  stream,  is  twelve  or  fourteen  inches 
thick,  and  of  inferior  quality.  Of  the  calcareous  slate,  I  only  noticed  loose 
masses,  which  appeared  to  have  become  detached  from  the  bank.  The  shales 
orop  out  at  several  other  points  just  above  the  old  mill. 

Mount  Vernon,  the  county  seat,  is  situated  on  the  hills  west  of  the  East 
Fork,  principally  in  the  south-west  quarter  of  section  29,  township  2,  range  3, 
extending  into  the  south-east  quarter  of  section  30.  In  digging  to  a  depth  of 
twelve  or  fifteen  feet,  shales  are  struck  which  are  generally  arenaceous.  At  a 
depth  of  about  eighteen  feet  the  coal  is  found,  near  twelve  inches  thick.  Water 
is  obtained  at  depths  varying  from  twelve  to  twenty  feet.  It  can  only  be  used 
for  household  purposes  in  the  wet  season.  After  that  time  it  becomes  too 
highly  charged  with  salts,  principally  of  iron.  Cistern  water  is  therefore 
generally  used  in  town.  At  the  south-eastern  edge  of  the  town  are  some 
remarkable  springs  of  this  mineral  water,  owned  by  Dr.  Wm.  Duff  Green,  of 
which  more  will  be  said  below.  In  the  vicinity  of  the  town,  shales  and  tumb- 
ling masses  of  sandstone  and  limestone  are  found  at  several  points,  indicating 
the  prosenoe  of  the  coal-seam. 
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West  aud  south-west  of  Mount  Yernon,  towards  Muddy  river,  there  are 
hardly  any  exposures  of  rocks.  Sandstones  and  shales  have  been  found  at  a 
few  isolated  points.  East  of  town,  on  the  East  Fork,  the  only  outcrop  is  near 
the  fair  grounds,  near  the  north-west  corner  of  section  33 ;  and  at  the  ford  at  - 
that  point,  the  bed  of  the  river  consists  of  slaty  sandstone,  and  the  bank,  of 
argillaceous  slaty  shale.  Besides,  I  observed  so  much  of  the  impure  limestone 
in  tumbling  masses,  that  I  became  satisfied  that  it  must  be  in  place  a  few  feet 
higher,  hidden  by  soil  and  detritus.  A  mile  farther  down,  there  is  another 
rocky  shoal,  and  just  above  the  bridge,  on  the  Lynchburg  road,  in  the  north 
part  of  section  9,  township  3,  range  3,  shaly  sandstone  forms  the  bed  and  bank 
of  the  stream.     This  is  the  last  rocky  outcrop  on  the  East  Fork  in  this  county. 

South  of  Mount  Vernon,  between  the  main  and  east  forks  of  Muddy  river, 
exposures  of  the  strata  are  few  and  far  between.  A  mile  and  a  half  south-east 
of  the  town,  on  Mr.  Jone's  place,  in  the  north-west  quarter  of  section  6,  the 
coal  has  been  dug  some  years  ago,  from  the  bottom  of  a  ravine  in  Town  prairie. 
It  appears  to  have  been  twelve  or  fifteen  inches  thick,  and  covered  directly  by 
the  soil.  It  has  also  been  struck  in  wells  in  this  vicinity.  Two  miles  due  south 
of  town,  on  the  same  ravine,  close  to  the  edge  of  the  prairie,  in  the  north-east 
corner  of  section  7,  sandstone  crops  out  and  is  quarried  to  some  extent  for 
building  purposes.  It  is  soft,  bat  hardens  in  the  wall,  and  the  layers  are  of 
convenient  thickness  for  ordinary  use.  Farther  south,  between  Town  prairie 
and  Elk  prairie,  sandstones  and  arenaceous  shales  are  exposed  at  numerous 
points  in  the  barrens,  especially  in  sections  25  and  26,  and  in  the  north-west 
comer  of  section  36,  township  3,  range  2.  They  evidently  underlie  this  tim- 
bered district  at  a  small  depth.     Farther  seuth,  outcrops  are  not  known. 

The  north-eastern  part  of  the  county,  east  of  the  East  Fork,  is  also  occupied 
by  the  same  formation,  and  the  sandstones,  especially,  are  exposed  at  numerous 
points;  but  the  coal  has  also  been  discovered  at  various  localities.  Thus  we 
find  it  on  one  of  the  eastern  affluents  of  the  East  Fork,  in  and  near  the  north- 
west comer  of  section  4,  township  2,  range  3,  near  Mr.  Edwin  Collins'.  The 
coal  has  been  dug  from  the  bed  of  the  branch;  was  from  twelve  to  fourteen 
inches  thick,  and  of  very  fair  quality.  The  bank  above  it  showed  slaty  shales, 
with  kidney  iron-ore,  and  I  noticed,  besides,  slabs  of  the  calcareous  fossiliferous 
slate  and  tumbling  sandstones.  We  find  coal,  again,  one  and  one-quarter  miles 
farther  north,  on  another  branch,  in  the  south-west  quarter  of  section  28,  town- 
ship 1,  range  3;  and  near  the  head  of  a  third,  in  the  south-west  quarter  of  section 
9,  township  2,  range  5,  at  Mr.  Wm.  H.  Chastiner's.  Here  four  or  five  inches  of 
it  are  exposed  between  sandstones,  of  which  some  are  hard  and  calcareous.  No 
slate  or  limestone  were  found  with  it.  I  believe  this  last  to  be  the  same  bed 
of  coal,  although  it  may  possibly  be  distinct.  It  is  said  to  make  its  appearance 
again  half  a  mile  farther  west,  on  another  branch  of  the  same  creek. 
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On  the  various  branches  of  Seven-mile  creek,  sandstones  have  been  observed. 
The  first  known  outcrops  of  coal  occur  just  north  of  the  road  leading  east  from 
Mt.  YernoU)  in  the  south-west  quarter  of  section  23,  township  2,  range  3,  and 
in  the  east  part  of  section  22,  near  Mr.  Robert  Grant's  place.  The  slaty 
shales  form  the  bank  of  the  ravine,  with  sandj  strata  above  them.  The  coal 
which  forms  the  bed  of  the  ravine  was  covered  up  at  the  time  of  my  visit.  On 
another  branch  of  the  creek,  two  and  a  half  miles  farther  south-east,  at  Mr. 
James  Collins',  in  the  south-east  quarter  of  section  36,  township  2,  range  3, 
the  coal  has  been  dug  to  some  extent.  It  was  there  nine  inches  thick,  and 
covered  with  six  feet  of  shales.  Near  by,  on  a  branch  in  the  north-east  quarter 
of  section  1,  township  3,  range  3,  it  was  found  seven  inches  thick,  accompanied 
with  sandstone,  shales,  iron-ore,  and  a  thin  layer  of  the  slaty  limestone.  One 
mile  from  this  point  is  Lynch's  coal-bank,  in  the  north-east  quarter  of  section  2, 
township  3,  range  3,  where  Mr.  Collins  has  dug  far  more  coal  than  at  his 
own  place.  It  is  the  same  vein,  although  here  from  fourteen  to  sixteen  inches 
thick,  and  of  good  quality.  On  the  main  Seven-mile  creek,  the  coal  is  exposed 
one  mile  from  its  mouth,  near  the  center  (?)  of  section  3,  township  3,  range  3. 
It  is  in  the  lower  part  of  the  bank  of  the  creek,  and  at  the  time  of  my  visit  was 
covered  with  water.  It  appears  to  be  from  twelve  to  sixteen  inches  thick,  of 
the  same  general  appearance  of  all  this  coal,  but  of  rather  indifferent  quality. 
The  higher  portion  of  the  bank  consists  of  shales,  and  the  summit  of  heavy  layers 
of  a  fine  sandstone. 

On  Horse  creek,  in  the  extreme  north-east  part  of  the  county,  on  the  waters 
of  Wabash  river,  the  sandstones  form  the  principal  exposures.  In  the  south- 
west quarter  of  section  7,  township  1,  range  4,  the  bank  of  the  creek  is  formed 
principally  of  shaly  sandstones.  At  one  point  it  rises  to  a  height  of  thirty  feet, 
and  consists  mainly  of  slaty  shales,  with  some  intercalated  sandstone,  and  twenty- 
five  feet  above  its  base,  a  seam  of  coal,  capped  with  black  slate.  The  strata  had 
slipped  too  much  out  of  place  to  obtain  an  accurate  measurement.  One  mile 
farther  south,  in  the  south-east  quarter  of  section  18,  on  the  upland,  the  same 
coal  has  been  discovered  in  digging  a  well,  and  near  the  middle  of  the  east  half 
of  section  19,  township  1,  range  4,  on  Coal-bank  creek,  it  has  been  worked  to 
some  extent.  I  observed  there,  in  the  bank  of  the  creek,  twenty-five  feet  of 
slaty  and  partly  arenaceous  shales,  which  in  their  upper  part  contain  much  iron- 
ore,  with  sandstones  following  above.  The  coal  has  been  dug  here  from  the  bed 
of  the  creek,  but  is  not  now  exposed.  It  is  said  to  be  from  eight  to  twelve 
inches  thick,  and  of  good  quality.  I  noticed  no  black  slate  with  it,  and  only 
traces  of  the  slaty  limestone.  The  coal  extends  from  this  point  down  the  creek 
to  its  mouth.  It  has  also  been  dug  in  the  south-east  quarter  of  section  17,  at 
the  water's  edge.  It  is  there  from  fifteen  to  eighteen  inches  thick,  of  very  fair 
quality,  firm,  and  contains  little  sulphur.  Here,  too,  only  traces  of  the  black 
slate  were  observed,  besides  the  shales  and  sandstone.    These  diggings  on  Coal- 
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bank  creek  are  the  only  places  for  miles  arouDd  where  coal  has  been  mined.  A 
short  distance  below  the  mouth  of  this  creek,  at  a  ford  of  Horse  creek,  in  the 
south- west  quarter  of  section  16,  its  bank  consists  again  of  shales,  etc.,  with 
some  six  inches  of  coal.  I  am  not  certain  whether  this  is  the  same  vein  as  the 
one  described  last,  or  whether  the  latter  does  not  lie  underneath  the  bed  of  the 
stream,  separated  from  the  outcropping  one  by  some  interrening  strata  of  rock. 
Down  Horse  creek  we  find  sandstones  and  shales  at  a  ford  in  the  east  part  of 
section  21,  and  twenty-five  feet  of  sandstone  at  Haynie's  old  mill,  in  the  south- 
east quarter  of  section  27,  and  more  still  further  in  the  hills.  The  prominent 
hills  on  the  south  side  of  the  creek,  west  of  the  Wayne  county  line,  in  the  north 
part  of  section  1,  township  2,  range  4,  are  capped  by  sandstone,  underneath 
which  follows  a  hard  and  dark  grey  slate,  which  changes  imperceptibly  to  a 
slaty  limestone,  some  of  which  is  very  hard.  Below  that,  shales  seem  to  follow, 
and  traces  of  coal  has  been  discovered.  This  is  apparently  the  same  horizon  of 
our  coal-seam.  Some  of  the  limestone  closely  resembles  a  similar  rock  found 
near  the  coal  east  of  Lynchburg,  in  this  county,  and  the  same  has  been  noticed 
in  the  extreme  north-east  of  the  county,  near  Squire  Wells',  in  and  near  the 
south-west  quarter  of  section  2,  township  1,  range  4,  where  it  is  found  tumbling 
on  the  hill-side,  while  the  summit  is  likewise  formed  by  sandstone. 

Near  Farington,  and  along  Puncheon  Camp  creek,  and  on  Four-mile  creek, 
on  the  north  side  of  East  Long  prairie,  throughout  township  2,  range  4,  sand- 
stones alone  have  been  observed,  with  the  single  exception,  as  far  as  I  could 
learn,  of  one  point  on  the  county  line,  near  the  middle  of  the  east  line  of  section 
13,  north  of  the  Mt.  Vernon  and  Fairfield  road,  near  Mr.  Joseph  Henry's, 
where  the  slaty  limestone  makes  its  appearance. 

In  the  south-western  part  of  the  county,  the  sandstones  are  not  so  prominently 
exposed,  owing,  perhaps,  to  the  less  broken  character  of  the  country;  but  to- 
gether with  the  shales,  the  coal-seam,  and  the  slaty,  calcareous  stratum,  they 
have  been  found  at  numerous  points.  I  have  stated  above,  that  on  the  East, 
or  Casey's  fork  of  Muddy  river,  no  rocks  have  been  discovered  in  this  county 
below  the  bridge  on  the  Mt.  Yernon  and  Lynchburg  road;  nor  are  there  any 
in  the  low  and  flat  district  between  the  East  Fork  and  the  Spring  Garden  road. 
Some  sandstone  was  observed  on  that  road,  half  a  mile  from  the  bridge,  in  the 
south-east  quarter  of  section  9,  township  3,  range  3,  and  the  coal  has  been  found 
in  digging  a  well  on  a  ravine  near  Mr.  Mills',  near  the  south  line  of  section 
10,  on  the  Morse  prairie  road,  only  three  or  four  feet  under  ground.  It  is  said 
to  have  been  fifteen  inches  thick,  and  of  good  quality.  A  mile  south-east  from 
there,  where  the  road  crosses  Dodd's  creek,  we  find  a  high  exposure  of  slaty 
shales,  much  the  same  as  at  Toll's  mill,  near  Mt.  Yernon,  and  apparently  a 
continuation  of  the  same  strata,  while  sandstone  is  in  the  upper  part  of  the 
hills,  and  continues  all  along  up  Dodd's  creek,  through  sections  13, 14,  etc. 
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Near  the  head  of  one  of  the  branches  of  the  creek,  in  the  south-east  quarter 
of  section  13,  township  3,  range  3,  is  Warren's  coal-bank,  which,  though  dif- 
fering much  from  other  outcrops  of  our  coal-seam,  can  not  be  regarded  as  a 
different  one,  but  merely  as  a  local  variation.  Gray  slaty  shales  crop  out  there 
in  the  hillside,  and  below  them,  the  coal.  It  is  at  least  twelve,  perhaps  sixteen 
inches  thick,  and  breaks  in  cubes  which  readily  split  horizontally,  while  the 
cross-fracture  is  conchoidal.  It  has  the  appearance  of  cannel-coal.  Under- 
neath it,  is  some  fire-clay,  and  then,  hard  sand-rock ;  while  sandstones  appear  to 
form  the  summit  of  the  hill. 

Sandstones  and  shales  underlie  the  upland  between  Dodd's  and  Atchison 
creeks,  and  have  been  found  in  section  27 ;  but  outcrops  are  scarce,  except  on 
some  branches  of  Atchison  creek,  near  a  spur  of  Morse  prairie,  in  the  south 
part  of  section  l,and  the  north-west  quarter  of  section  12,  township  4,  range  3, 
and  in  section  6,  township  4,  range  4,  where  we  have  the  same  strata  as  on 
Dodd's  creek.  The  coal  has  been  discovered  on  this  creek,  in  Morse  prairie, 
on  Mr.  John  W.  Miller's  place,  in  the  north-west  quarter  of  section  5,  town- 
ship 4,  range  4,  where  it  is  said  to  be  twelve  inches  thick,  and  covered  only 
with  three  feet  of  soil,  but  has  not  been  much  opened. 

The  next  creek  south  is  Gun  Prairie  creek,  which  runs  all  along  between 
mud  banks.  Thejprincipal  exposures  of  rocks  on  its  branches  are  some  sand- 
stone in  the  south-west  quarter  of  section  13.  township  4,  range  3,  and  near 
the  edge  of  Morse  prairie,  in  the  south-west  quarter  of  section  20,  and  the 
north-west  quarter  of  section  29,  township  4,  range  4.  At  the  town  of  Spring 
Garden,  in  Gun  prairie,  water  is  obtained  by  digging  down  from  ten  to  twenty 
feet  deep,  partly  in  the  Quaternary,  partly  in  shales.  At  the  Spring  Garden 
mill,  one  mile  and  a  half  south  of  the  town,  the  coal  is  exposed  in  a  high  bank 
on  a  branch  of  the  creek,  in  the  south-west  quarter  of  section  26,  township  4, 
range  3.  It  is  from  twelve  to  fourteen  inches  thick,  rests  on  fire-clay,  and  is 
capped  by  a  little  slate,  and  then  eighteen  or  more  inches  of  the  fossiliferous, 
calcareous  slate,  covered  by  soil.  Higher  in  the  hill,  sandstone  has  been 
found.  The  coal  contains  here  some  sulphuret  of  iron.  Half  a  mile  farther 
south,  in  the  middle  of  the  west  half  of  section  35,  the  coal  has  again  been 
found  on  a  ravine. 

Lynchburg  b  situated  at  the  northern  edge  of  Morse  prairie,  in  the  south- 
east corner  of  the  south-west  quarter  of  section  5,  township  3,  range  4.  In  the 
vicinity  of  the  town  sandstone  and  shales  are  struck  in  digging  wells,  at 
a  small  depth,  and,  a  little  deeper,  the  coal.  A  mile  and  a  half  east  of  the 
town,  on  Auxier  creek  and  its  branches,  are  several  coal  diggings  of  much  local 
reputation.  First,  we  come  to  Wilkeson's,  close  to  the  edge  of  the  prairie,  on 
a  small  branch,  in  the  south-east  quarter  of  section  4,  township  3,  range  4. 
We  noticed  there  in  the  bank  a  few  feet  of  shales,  which  inclose  kidney-ore. 
From  underneath  these  the  coal  was  formerly  dug,  bmt  is  not  now  to  be  seen. 


JEFFERSON  COUNTY.  233 

A  short  diitonoe  up  the  branch  we  find  in  its  bod  an  outcrop  of  the  dark  bluish- 
gray,  hard  and  partly  slaty  limestone,  apparently  twelye  inches  thick,  the  same 
which  was  observed  at  various  points  fiirther  north,  and  which,^in  other  locali- 
ties, is  represented  by  the  calcareous  slate,  so  rich  in  fossil  remains.  On  another 
branch,  close  by,  this  limestone  is  again  exposed,  capped  with  some  slaty  strata 
and  sandstone. 

The  next  is  Shelton's  coal-digging,  on  the  main  creek,  just  north  of  the  road, 
in^the  south-west  quarter  of  section  3,  which  supplies  the  country  for  miles 
around  with  its  blacksmith  coal.  The  bed,  which  consists  of  sixteen  or  eighteen 
inches  of  good  coal,  lies  just  underneath  the  creek-level.  In  the  bank,  above 
the  coal,  are  some  feet  of  slaty  shales,  with  iron-ore.  In  breaking,  the  coal 
follows  the  horizontal  and  vertical  partings,  and  forms  fine  solid  cubes  of  con- 
siderable firmness  and  luster,  which  exhibit  well  the  alternation  of  more  or  less 
shining  layers.  It  contains  little  sulphur,  but  the  partings  are  brown,  from 
oxyd  of  iron,  produced  by  the  decomposition  of  sulphuret  of  iron,  which 
probably  remains  undecomposed  in  [portions  of  the  strutum  farther  removed 
from  the  outcrops.  Next,  we  find  the  coal  just  south  of  the  road;  and  a  little 
farther,  in  the  extreme  north-west  corner  of  section  10,  at  widow  Jordan's, 
the  coal  and  the  shaly  strata  underneath  it,  rise  above  the  level  of  the  creek. 
The  coal  here  is  thirteen  or  fourteen  inches  thick,  and  at  another  point,  from 
eighteen  to  twenty  inches,  and  of  the  same  quality  as  at  the  former  place — 
except  that  I  noticed  with  it  some  lumps  of  sulphuret  of  iron.  The  next  point 
at  which  the  coal  has  been  discovered,  is  one  mile  farther  south,  on  much  higher 
ground,  on  a  branch  of  the  creek  at  the  edge  of  the  prairie,  at  Mr.  Reesb's,  in 
the  south-east  quarter  of  section  9.  It  has  been  dug  there  to  some  extent.  Its 
quality  is  similar  to  Shelton's.  Above  it,  I  noticed  traces  of  the  limestone  in 
the  form  of  a  calcareous  slate.  Below  it,  a  considerable  thickness  of  sandstone 
is  exposed,  which  continues  on  the  branch  to  the  creek.  One  mile  farther  south- 
west, in  the  middle  of  the  east  half  of  section  17,  the  coal  has  been  found  on  a 
ravine  in  the  prairie,  on  Mr.  J.  C.  Jones'  field;  and  near  the  south-east  corner 
of  the  section,  layers  of  a  hard,  thinly-stratified  and  partly  ripple-marked  sand- 
stone, (which  has  frequently  been  mistaken  for  limestone),  crop  out  on  anothet 
ravine  of  Rocky  branch,  along  which  sandstones,  and  lower  down  also  shales, 
continue  across  the  south  part  of  section  16,  and  the  south-west  quarter  of  sec- 
tion 15,  township  3,  range  4,  to  Auxier  creek.  On  the  latter,  in  the  north-west 
quarter  of  section  22,  the  bank  consists  of  arenaceous  and  shaly  strata,  and  some 
coal  has  been  found  above  them  in  the  bank.  It  is  not  now  exposed,  but  loose 
fragments  of  it  may  be  seen.  I  could  not  learn  particulars  in  regard  to  it. 
Thence,  down  Auxier  creek,  to  the  county  line,  sandstones  are  occasionally  found 
in  the  edge  of  the  low  blufEs  on  the  south  side.  On  its  north  side  rocks  are 
unknown  for  some  distance. 
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The  ooal  was  next  observed  four  miles  &rther  Bouth,  on  Stone-coal  branch  of 
Shelton  Fork,  at  Mr.  Edward  Price's  place,  on  the  Mount  Vernon  and 
MoLeansboro  road,  in  the  north-east  quarter  of  section  10,  township  4,  range  4. 
It  is  in  the  bed  of  the  branch,  and  not  opened  at  present,  but  has  formerly  been 
worked  to  some  extent.  It  appears  to  be  from  sixteen  to  eighteen  inches  thick, 
and  underlaid  with  sandstone,  part  of  which  b  thinly  stratified  and  shaly ;  the 
rest  firmly  cemented  and  exceedingly  hard.  The  water  in  this  vicinity  is  at 
some  points  highly  impregnated  with  salts,  especially  salts  of  iron,  originating 
from  the  decomposition  of  the  sulphuret  of  iron  of  the  coal-bank.  The  coal 
has  also  been  found  in  a  well  at  Mr.  Shipley's,  in  the  north-east  corner  of 
section  2,  farther  down  on  this  branch. 

The  next  prominent  exposure  of  coal  is  two  and  a  half  miles  south-east  of 
Price's,  east  of  Wilbank,  on  another  branch  of  Shelton  Fork,  just  below  the 
edge  of  the  prairie,  in  the  north-west  quarter  of  section  24,  and  reaching  into 
section  23.  It  is  known  as  Bowen's  coal-bank.  A  considerable  quantity  of 
ooal  has  been  obtained  there  by  the  blacksmiths  of  the  vicinity.  It  is  eighteen 
inches  thick,  and  of  fair  quality.  At  some  points  it  is  directly  covered  with 
soil ;  at  others,  with  blue  slates.  No  trace  of  the  limestone  was  noticed.  Above 
and  below  the  diggings  sandstones  crop  out  on  the  branch,  and  they  form 
prominent  bluffs  along  it  in  the  north-east  quarter  of  section  23,  and  in  the 
east  part  of  section  14,  close  to  the  edge  of  the  high  prairie,  and  even  farther 
down  in  the  south-west  quarter  of  section  12.  Half  a  mile  south-west  of 
Bowen's  coal-bank  the  coal  has  also  been  discovered  on  a  prairie  ravine,  on 
McPherson's  old  place,  in  the  south-east  quarter  of  section  23. 

In  the  extreme  south-east  comer  of  the  county,  south  of  Morse  prairie,  the 
coal  is  exposed  on  branches  of  Sugar-camp  creek,  at  Eoundtree's  mill,  in  the 
north-east  quarter  of  section  35,  and  at  Dr.  Wilkey's,  near  the  middle  of  the 
w^  line  of  section  36,  township  4,  range  4.  At  the  former  place  the  ooal  crops 
out  just  above  the  bed  of  the  branch,  and  is  from  nineteen  to  twenty  inches 
thick,  with  partings  of  shale,  otherwise  of  very  fair  quality.  Above  it,  I  mea- 
sured ten  inches  of  slates;  then,  one  foot  of  sandstone  and  six  feet  of  gray 
slaty  shales.  Higher  in  the  hill  are  sandstones.  Farther  down  the  branch, 
these  sandstones  dip  to  the  water-level.  Across  the  hill,  at  Dr.  Wilket's,  the 
ooal  is  principally  dug  in  the  creek-bottom,  from  underneath  the  alluvium,  but 
may  also  be  seen  in  the  side  of  the  bluff,  underneath  other  strata.  It  is  nineteen 
inches  thick,  and  contains  much  sulphuret  of  iron.  Above  it,  we  see  arenaceous 
and  slaty  shales,  and  over  two  and  a  half  feet  of  the  characteristic  calcareous 
slate,  with  its  numerous  fossils.  This  rock  was  wanting  at  Roundtree's,  on 
the  other  side  of  the  hill.  We  see  from  this  example  how  variably  this  calca- 
reous stratum  is  developed,  and  that,  although  its  presence  may  be  regarded  as 
a  proof  of  the  identity  of  different  outcrops  of  the  coal,  its  absence  is  no  proof 
of  non-identity. 


JEFFERSON  COUNTY.  235 

I  haye  been  informed  tliat  one  and  a  half  miles  east  of  the  corner  of  this 
county,  in  Hamilton  county,  at  the  south-eastern  edge  of  Morse  prairie,  at  Mr 
Chester  Judd's,  the  limestone  has  been  again  found^  in  connection  with  the 
coal,  in  place  of  the  calcareous  slate. 

Round  the  southern  edge  of  Morse  prairie,  from  Wilbank  west  to  Gun-prairie 
creek,  and  also  on  branches  of  Sugar-camp  creek,  near  the  Franklin  county  line, 
sandstones  are  found  at  some  points  rather  prominently  developed,  especially  in 
the  north-east  quarter  of  section  33.  There  are  also  some  shales  exposed,  but 
the  coal  has  thus  far  escaped  observation  in  this  district. 

Economical    Geology. 

CbaZ.^-The  perusal  of  the  foregoing  description  of  all  the  noteworthy  dis- 
coveries in  the  county,  leads  us  to  the  inevitable  conclusion  that  all  the  coal 
which  is  near  the  surface  in  the  county,  with  the  exception  of  that  in  the  south- 
west corner,  belongs  to  one  stratum,  which  is  in  some  places  divided  in  two  by 
a  parting  of  shale,  and  which  is  the  same  that  extends  all  over  the  adjoining 
county  of  Marion.  The  stratum  at  a  few  points  exceeds  one  and  a  half  feet  in 
thickness,  of  good  coal,  and  is  firequently  thinner.  Where  it  is  thicker,  it 
generally  contains  impure  portions.  It  is  at  many  points  of  very  good  quality, 
and,  as  the  country  is  broken,  it  can  be  profitably  worked  in  numerous  localities 
by  stripping  along  the  outcropping  edges.  It  is  therefore  well  adapted  to  supply 
the  local  demand  for  coal  throughout  the  county,  at  a  very  moderate  cost.  In 
the  introductory  remarks,  I  have  already  stated  that  the  coal  and  accompanying 
strata  are  neither  horizontal  nor  dipping  in  one  direction,  but  that  they  form 
waves  which  follow  more  or  less  the  surface  configuration  of  the  country. 

Now,  the  question  arises,  whether  there  is  a  lower  coal-bed  of  greater  thick- 
ness, at  an  available  depth.  The  next  lower  coal-seam  is  that  underneath  the 
Shoal-creek  limestone;  but  we  have  seen  that  this  coal,  where  it  is  known  on 
Little  Muddy  river,  near  the  west  line  of  the  county,  is  too  thin  to  pay  the 
expenses  of  deep  mining.  This  seam  may  become  of  some  local  importance  in 
the  south-west  corner  of  the  county,  where  it  can  be  worked  by  stripping  along 
its  outcrops  on  a  limited  area ;  but,  farther  on,  it  is  covered  by  a  considerable 
thickness  of  the  higher  strata.  The  only  remaining  coal-bed  of  good  promise, 
is  then,  the  one  which  is  worked  in  the  coal-shafb  at  Tamaroa,  on  the  Illinois 
Central  railroad,  at  a  depth  of  about  two  hundred  feet  below  the  surface,  which 
is  the  same  as  the  BuQuoin  coal.  Tamaroa  is  a  little  over  four  miles  west  of  the 
south-west  corner  of  the  county;  and  it  would  therefore  seem  as  if  this  coal-bed, 
in  the  nearest  part  of  the  county,  could  not  be  much,  if  any,  deeper.  I  do  not 
think  so,  however.  My  knowledge  of  these  same  formations  in  the  adjoining 
counties,  leads  me  to  the  opinion  that  this  coal  dips  rapidly  downward  from 
Tamaroa,  and  in  most  parts  of  Jefiferson  county  lies  at  a  considerable  depth. 
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It  may  be  expect^  to  be  found  at  the  least  depth  in  the  sontb-west  corner  of 
tbe  ooanty ;  bat  even  there  it  wonld  hardly  be  reached  before  going  down  several 
hundred  feet. 

The  coal-vein  near  the  surface  at  Central  Oity  is  the  same  as  the  one  near 
the  sur&ce  in  this  county.  I  refer  to  what  I  have  said  on  the  subject  in  the 
above-mentioned  report.  If  a  great  demand  for  coal  should  arise,  I  think  this 
lower  coal-bed  might  supply  it.  Its  depth,  at  least,  would  not  be  greater  than 
that  of  many  coal-pits  in  other  countries,  and  the  only  question  would  be  as  to 
its  thickness,  of  which  we  can  now  only  say  that  at  Tamaroa  it  amounts  to  five 
feet  eight  inches. 

Minerals, — ^The  shales  accompanying  the  ooal-bed  contain  generally  much 
kidney-iron  ore — an  impure  carbonate  of  iron,  in  sub-globular  concretions,  or 
in  flat  bodies  or  sheets.  The  aggregate  quantity  of  this  ore  is  large,  but  it  is 
probably  not  concentrated  at  any  one  point  in  sufficient  quantity  and  of  suffi- 
cient purity  to  be  for  the  present  of  practical  value  for  the  production  of  iron. 
Some  pieces  of  galena  have  been  found  scattered  over  the  country,  such  as 
occur  in  the  drift  in  many  other  oounties  of  our  State. 

Mineral  WcUert. — ^The  water  in  some  parts  of  the  county  is  impregnated  with 
salts,  orignating  principally  from  the  decomposition  of  the  sulphuret  of  iron 
contained  in  the  coal  or  shales,  and  from  the  action  of  the  sulphate  of  iron 
thus  produced  upon  the  strata  which  it  percolates.  Thus  other  and  more  com- 
plex combinations  of  salts  are  formed,  such  as  magnesia  salts,  alums,  etc.  As 
the  coal-seam  is  near  the  surface  in  many  neighborhoods,  wells  are  frequently 
sunk  down  to  it  or  to  the  accompanying  strata,  and  this  well-water  contains 
these  salts  in  variable  quantities,  which  are  often  sufficiently  large  to  prevent 
the  use  of  the  water  for  household  purposes.  Thus  we  find  it,  for  example,  at 
Mount  Yemon,  at  Rome,  in  some  parts  of  Morse  prairie,  especially  at  the 
^tone-coal  branch,  and  at  other  places. 

The  strongest  mineral  water  which  has  come  to  my  notice  in  the  county  is 
from  the  springs  of  Br.  William  Buff  Greeit,  at  the  south-eastern  edge  of 
the  town  of  Mount  Yernon.  There  are  several  of  them.  They  issue  from 
the  side  of  a  shallow  ravine,  at  the  same  level,  a  few  feet  from  each  other,  from 
a  highly  ferruginous  stratum,  which  is  apparently  the  slaty  shale,  with  the  iron 
ore  above  the  coal-seam,  here  changed  beyond  recognition  by  the  long-continued 
influence  of  the  mineral  water.  These  springs  all  contain  a  considerable  quan- 
tity of  iron,  combined  with  other  salts.  It  is  remarkable  that  the  water  of  all 
of  them  is  not  quite  the  samel  The  difference  consists,  however,  principally  in 
the  relative  quantity  of  the  salts.  The  springs  evidently  emanate  from  the  same 
stratum ;  but,  passing  through  different  portions  of  the  rock,  the  water  may 
come  in  contact  with  slightly  different  mineral  substances. 

The  temperature  of  the  running  springs  is  the  mean  temperature  of  the  earth 
in  thb  latitude,  or,  what  is  the  same,  that  of  a  deep,  cool  cellar ;  but  one  spring, 
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whiob  18  by  Dr.  Orsin  called  '<  Tepid  Spring/'  differs  firom  the  others  in  yarions 
respects.  It  is  wanner  than  the  others,  at  least  in  summer,  because,  not  running 
as  freely  as  they  do,  its  water  is  stationary,  and  assumes  the  temperature  of  the 
air.  It  is  said  not  to  freese  in  winter,  which  is  apparently  not  a  consequence 
of  intrinsic  heat,  but  of  its  saline  character.  Its  water  has  a  milky  hue,  be- 
cause the  iron  salts  which  it  contains  begin  to  decompose  in  the  orifice  of  the 
spring,  where  they  are  long  exposed  to  the  ozydizing  influence  of  the  air,  with- 
out being  discharged.  Such  is  the  simple  explanation,  based  on  the  teachings 
of  science,  of  some  facts  which  have  been  regarded  as  wonderful  mysteries. 
Nature's  works  seem  mysterious,  but  all  conform  to  definite  laws,  which,  when 
the  principles  are  once  understood,  appear  plain  and  clear  as  daylight  A  small 
quantity  of  gas  is  evolved  in  the  springs,  either  through  the  action  of  the  sul- 
phates upon  carbonates  in  the  strata,  or  perhaps  altogether  by  a  vegetation  of  a 
low  order,  which  rapidly  grows  and  coats  the  orifice  of  the  springs,  and,  under 
the  direct  action  of  the  sun's  rays,  exhales  oxygen. 

Although  originally  similar,  the  waters  of  these  different  springs  very  proba- 
bly have  a  different  medicinal  effect  upon  the  system. 

Building  Materials, — ^Sandstone  for  foundations,  the  walling  of  wells,  and  for 
all  ordinary  and  heavy  masonry,  can  be  readily  obtained  in  nearly  all  parts  of 
the  county.  Good  quarries  are  already  known  in  large  numbers,  and  with  little 
labor  many  new  ones  might  be  opened  in  convenient  locations,  as  sandstones 
form  the  principal  substrata  of  the  county. 

The  limestone,  the  different  localities  of  which  have  been  enumerated  in  the 
above  report,  is  generally  impure,  silicious  or  argillaceous.  At  some  points  it 
can,  however,  be  burnt  and  used  for  making  mortar,  which  has  been  done  in 
former  years.  If  the  demand  was  sufficient,  better  quarries  might  be  opened, 
and  a  better  article  might  be  obtained.  At  the  present  time  most  of  the  lime 
is  shipped  from  a  distance. 

The  fossiliferous,  slaty  limestone,  or  calcareous  slate,  is  undoubtedly  a  supe- 
rior fertilizer,  but  has  not  yet  been  used  as  such.  Its  wide  distribution  over  the 
county  will  render  it  valuable  in  future  times. 

Brick  may  be  manu&ctured  wherever  needed ;  and  of  fine  timber  of  various 
kinds,  white-oak,  black-oak,  post-oak,  black-walnut,  etc.,  there  is  an  excellent 
supply. 

Agriculture. — ^The  soils  in  this  county  are  similar  to  those  of  the  adjoining 
(Washington)  county,  especially  in  its  western  portion,  where  the  same  goo- 
logical  formation  prevails.  I  may  refer  to  what  I  have  stated  in  my  report  of 
that  county.  The  white  under-clay,  which  is  such  an  unwelcome  feature  of  some 
of  the  prairies  along  the  Ohio  and  Mississippi  Railroad,  hardly  any  where  ex- 
tends into  Jefferson  county.    This  is  a  decided  advantage  to  the  fertility  of  the 
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CHAPTER     XIII. 

COOK    COUNTY. 

BT     HENBT     M.    BANNISTER. 

Cook  ooonty  is  bounded  on  the  north  by  Lake  county,  by  Lake  Michigan 
and  the  State  of  Indiana  on  the  east,  by  Will  county  on  the  south,  and  on  the 
west  by  Kane  and  BuPage  counties.  It  embraces  a  superficial  area  of  nearly 
twenty-five  townships,  or  about  eight  hundred  and  ninety  square  miles.  It  is 
of  an  irregular  shape,  the  main  body  extending  north  and  south  along  the 
shore  of  Lake  Michigan,  but  having  at  its  northern  extremity  an  area  pro- 
jecting westward,  including  townships  41  and  42,  in  ranges  9, 10  and  11  east 
of  the  third  principal  meridian.  That  portion  of  township  37,  range  11,  lying 
south  of  the  Bes  Plaines  river,  forms  another  less  extensive  westerly  projection. 

The  principal  streams  in  this  county  are  the  Des  Plaines,  which  traverses  it 
in  a  general  north  and  south  direction,  and  the  Chicago  and  Calumet  rivers, 
emptying  into  Lake  Michigan.  These,  with  their  tributaries,  and  one  or  two 
minor  streams  in  the  north-western  part,  emptying  into  Fox  river,  drain  every 
portion  of  the  county. 

The  proportion  of  prairie  to  wooded  land  in  this  county  is  a  little  greater 
than  two  to  one.  The  timber  is  distributed  in  belts,  of  varying  width,  along 
the  water-courses  and  on  the'  shore  of  the  lake,  with  frequent  groves  or  timber 
islands  in  the  open  prairie.  In  many  places,  however,  much  of  the  original 
forest  has  been  cleared  away,  and  the  process  of  denudation  of  timber  is  still 
going  on. 

The  surface  of  the  country  is  generally  level  or  gently  undulating,  the  latter 
character  prevailing  in  the  northern  and  south-western  portions  of  the  county, 
becoming  more  broken  and  even  hilly  in  the  extreme  north-western  and  south- 
western parts.  The  hollows  between  the  undulations  are  often  marshy,  and 
occasionally  contain  deposits  of  peat  of  greater  or  less  extent.  The  central 
and  south-eastern  portions  of  the  county  are  mostly  level,  consisting  of  nearly 
fiat,  and  in  some  cases  marshy,  prairies,  with  occasional  groves  and  belts  of 
timber. 
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The  soil  of  the  prairies  is  usually  a  black  or  dark  brown  mould,  yarying  from 
one  to  four  feet  in  depth,  and  is  underlaid  by  a  lighter  colored  sandy  or  gra- 
velly clay  subsoil.  In  the  dry  timbered  tracts  this  subsoil  cpmes  very  nearly 
to  the  surface,  and  generally  throughout  the  county  supports  a  growth  of  black 
white  and  red  oak,  butternut,  black  walnut,  bitterout  and  shell-bark  hickory, 
Cottonwood,  etc.,  with  an  undergrowth  chiefly  of  hazel.  In  the  damp  woodlands 
of  the  central  portion  of  the  county,  we  find,  in  addition  to  the  above  species, 
burr-oak,  elm,  black  ash,  aod  locally  sassafras,  forming  a  considerable  proportion 
of  the  timber.  On  the  sandy  ridges  which  skirt  the  shores  of  Lake  Michigan, 
the  timber  is  almost  entirely  composed  of  the  different  species  of  oak,  black, 
white,  yellow,  red  and  burr,  with  an  occasional  clump  of  red  cedar  or  white 
pine,  with  cottonwood  on  the  edges  of  the  narrow  sloughs  which  separate  the 
ridges.  The  soil  of  these  ridges  is  probably  the  poorest  for  agricultural  pur- 
poses in  the  county,  for,  though  warm  and  quick,  it  is  light  and  easily  exhausted, 
and  from  its  sandy  nature  is  most  quickly  affected  by  drought. 

The  surface  deposits  in  Cook  county  consist  of  the  Drifi  proper  and  subsequent 
alluvial  and  lacustrine  deposits.  The  former,  consisting  of  blue  clay  and  hard- 
pan,  becoming  locally  brown  and  yellow,  with  numerous  boulders,  covers  most 
portions  of  the  county  to  the  depth  of  from  ten  to  eighty  feet,  or  even  more, 
and  is  overlaid  at  various  points  by  the  more  recent  lacustrine  deposits  of  the 
Terrace  epoch.  Of  the  more  ancient  geological  formations,  we  find  in  this 
county  only  the  outcrops  of  the  limestones  of  the  Niagara  group,  which  attains 
here,  as  well  as  we  can  estimate,  a  thickness  of  nearly  three  hundred  feet 

Surface    Qeology. 

It  is  evident,  with  very  little  observation,  that  at  a  comparatively  reeent 
period,  subsequent  to  the  Glacial  epoch,  a  considerable  portion  of  Cook  county 
WIS  under  the  waters  of  Lake  Michigan,  which  at  that  time  found  an  outlet 
into  the  Mississippi  valley  through  the  present  channel  of  the  Bes  PlaiDCS. 
The  deposits  of  this  period  consist  of  beds  of  stratified  sand  and  gravel  in  the 
central  and  eastern  portions  of  the  county,  either  underlying  the  flat  prairies  or 
arranged  in  the  form  of  ridges,  skirting  the  shores  of  the  lake,  and  in  one  or  two 
oases  trending  westward  away  from  it  to  a  distance  of  several  miles.  One  of 
these  ridges,  which  runs  in  a  general  east  and  west  direction,  is  well  seen  on 
the  road  between  Thornton  station  and  the  village  of  Old  Thornton,  in  the 
southern  portion  of  the  county.  It  extends  through  tiie  whole  southern  tier  of 
sections  in  township  36,  ranges  14  and  15  east,  beyond  the  limits  of  the  county 
and  State,  crossing  the  State  line  at  Lansing  station,  on  the  Chicago  and  Great 
Eastern  railroad.  Another  westward  spur  from  the  lake  ridge  is  seen  on  the  road 
running  westward  from  the  village  of  Grosse  Point,  in  the  southern  tier  of  sec- 
tions,  towns  41,  ranges  12  and  13  east.  Still  other  sand  ridges  may  be  observed 
running  in  a  general  north  and  south  direction,  but  at  a  distance  of  even  seven 
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and  nine  miles  from  Lake  Michigan.  These  latter  are  not  generally  very 
prominent,  and  are  hotter  reoognised  hy  the  change  in  the  nature  of  the  soil  and 
yegetation  than  by  their  elevation  aboTe  the  surrounding  surface.  The  western- 
most of  these  passes  through  the  village  of  Oak-Ridge,  and  running  in  a 
direction  west  of  south,  crosses  the  Chicago,  Burlington  and  Quincy  railroad  a 
few  rods  west  of  the  depot  at  Lyons,  and  is  lost  in  the  slightly  rolling  country, 
after  crossing  the  Des  Plaines  river. 

These  ridges  seem  to  me  to  indicate  the  shores  of  the  ancient  bay,  which  with 
these  boundaries,  would  require  the  level  of  Lake  Michigan  to  be  nearly  forty 
feet  higher  than  at  the  present  time.  The  outlet  was  evidently  near  the  summit, 
where  the  Illinois  and  Michigan  canal  passes,  and  where  at  the  present  time  an 
alteration  of  the  level  for  a  very  few  feet  would  send  the  waters  of  the  Chicago 
river  into  the  Des  Plaines.  Another  very  evident  outlet,  to  the  south  of  this, 
was  through  the  channel  now  utilized  by  the  Calumet  feeder,  joining  the  Des 
Plaines  at  the  Sag,  about  four  miles  north  of  Athens  village.  The  mound,  or 
ridge,  at  Blue  Island  may  probably  be  referred  to  this  level  of  the  waters.  The 
evidences  of  a  powerful  stream  are  numerous  on  the  rocks  at  Athens,  in  the 
shape  of  water-worn  surfaces,  pot-holes,  etc.  The  nearer  ridges,  running  parallel 
to  the  present  coast  line,  would  appear  to  indicate  a  very  gradual  recession  of  the 
waters  of  the  lake,  before  reaching  its  present  limits. 

The  structure  of  these  ridges  is  similar  to  that  of  beach  deposits,  generally 
conjsisting  of  irregularly  stratified  sand  and  gravel  beds,  with  sometimes  a  thin 
seam  of  vegetable  mould.  This  structure  is  well  di^layed  on  the  lake  shore, 
north  of  the  University  grove,  at  Evaoston,  where  the  wearing  action  of  the 
lake  storms  upon  the  shore  has  cut  down  one  of  the  ridges  upon  which  the 
town  is  built.  The  following  section,  with  which  I  am  favored  by  Prof.  Mabot, 
of  that  place,  was  taken  with  great  care,  and  is  of  especial  interest  as  showing 
evidences  of  changes  in  the  relative  levels  of  land  and  water  during  this  period : 

1.  Surface  soil • 1}  feet. 

2.  Fine  Band. 2i    *• 

8.  Coarse  Band 2^    '  * 

4.  Fine  sand ...•.  2      «* 

6.  GraTeL H    ** 

6.  Fine  sand,  containing  tree  trunks,  etc li  *' 

7.  Dark  colored  marlj  bed,  the  lower  part  peaty ; . . .  H  *  * 

8.  Rnesand 8J  ** 

9.  Blue  clay,  (drift) H  ** 

In  addition  to  the  beds  ^ven  in  this  section,  there  may  be  seen  at  one  or  two 
points,  a  thin  seam  of  vegetable  mould,  resting  immediately  on  the  blue  clays  of 
the  drift,  and  at  the  base  of  the  true  lacustrine  deposits.  In  this  seam  there 
have  been  found  many  pieces  of  wood  and  stems  of  small  trees,  apparently 
cedar,  and,  in  one  instance  at  least,  the  stump  with  the  roots  penetrating  the 
clay  below  to  a  depth  of  two  or  three  feet,  evidently  in  the  position  of  its  natural 
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growth,  tbus  showing  that  the  land  was  at  that  time  sufficiently  elevated  to  sup- 
port trees.  Water-worn  pieces  of  wood,  also  apparently  cedar,  are  quite  frequent 
in  the  stratum  of  sand  above  the  clay,  (No.  8  of  the  section). 

The  bed  No.  7  of  the  section,  may  be  followed  for  upward  of  half  a  mile  along 
the  beach,  and  is  also  frequently  met  with  in  digging  wells  in  the  town.  An 
occasional  fragment  of  bone,  and  a  great  abundance  of  fossil  fresh-water  shells 
are  found  in  this  bed.  The  shells  are  all  of  existing  species  of  Unio^  Pitidium^ 
Physa,  Lymneaj  PlanorbiSf  Valvata,  Amnicola,  Melanthoy  Ana/ltis^  etc.  Imme- 
diately above  this  bed,  and  generally  resting  upon  it,  in  the  stratum  of  sand  No. 
6,  we  find  many  stems  of  large  trees,  chiefly  oak,  which  seem  to  have  drifted  to 
their  present  resting  place  as  the  waters  of  the  lake  graduaUy  encroached  upon 
the  marsh. 

In  the  eastern  part  of  the  county,  along  the  lake  shore,  we  often  find  the 
black  surface  soil  of  the  small  wet  prairies  underlaid  by  a  bed  of  quick-sand, 
containing  fresh-water  shells  of  the  genera  Mdania^  UhiOj  etc.,  which  belong 
to  the  same  period  as  the  lake  ridges.  Instances  of  this  kind  of  prairie  may  be 
observed  along  the  lines  of  most  of  the  railroads  running  sonthwestwardly  from 
Chicago,  and  on  the  Milwaukee  railroad  running  north.  Indeed,  such  prairies 
may  be  seen  at  the  present  time,  in  the  process  of  formation,  at  various  points 
along  the  lake  shore  in  this  county  and  elsewhere.  The  bed  No.  7  of  the  sec- 
tion was  probably  deposited  under  conditions  very  similar  to  those  of  the 
formation  of  these  prairies,  in  the  bottom  of  a  shallow  lagoon  or  marsh,  and 

serves  to  show  how  gradual  was  the  process  of  submergence  or  emergence, 

during  which  it  was  formed. 

The  ridges  which  are  cut  off  by  the  lake  strike  the  shore  at  a  small  angle,  and 
from  their  direction  we  are  able  to  judge  of  the  trend  of  the  coast  in  former 
times,  and  it  appears  that  a  large  territory,  probably  many  square  miles  in  extent, 
has  been  washed  away  by  the  wearing  action  of  the  lake  waves.  At  the  present 
rate  of  wear,  which  at  the  greatest  estimate,  and  at  the  most  exposed  points,  is 
but  a  very  few  feet  annually,  it  must  have  taken  many  hundreds  and  even  thou- 
sands of  years  to  wear  away  this  territory,  the  lake  being  at  or  very  near  its 
present  level. 

The  deposits  of  the  drift  in  this  county  consist,  as  has  been  already  stated,  of 
blue  clays,  becoming  locally  brown  and  yellow,  and  hard-pan  containing  frequent 
boulders,  with  now  and  then  a  thin  seam  or  irregular  stratum  of  sand  or  gravel. 
They  probably  at  one  time  covered  the  country  to  a  much  more  uniform  depth 
than  at  present,  but  subsequent  eroding  agencies  have  so  modified  the  surface 
that  it  now  ranges  from  twenty  to  eighty  or  a  hundred  feet  in  thickness  in 
different  parts  of  the  county.  Outside  of  the  city  of  Chicago  we  have  hardly 
any  data  for  ascertaining  the  exact  thickness  of  this  formation,  as  wells  seldom 
penetrate  it  to  any  considerable  depth,  and  there  is  rarely  any  journal  or  record 
kept  of  the  digging.    It  is  probably  thinnest  west  and  south  of  Chicago,  as  the 
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rocks  appear  to  be  nearest  the  surface  in  those  directions.  In  boring  the  artesian 
well  at  the  Union  stock  yards,  south  of  the  city,  it  was  found  to  be  only  about 
forty-five  feet  in  thickness,  and  at  the  rolling  mills  in  the  northern  part  of  the 
city,  seventy-six  feet  of  the  clays  of  this  formation  were  passed  through.  At 
Athens  and  vicinity  the  blufis  will  average  near  eighty  feet,  or  even  more,  above 
the  uppermost  exposures  of  the  Niagara  limestone,  which  is  probably  not  far 
from  the  real  thickness  of  the  drift  in  that  region.  In  the  northern  part  of  the 
oounty,  though  wells  have  been  dug  forty,  fifty,  and  even  seventy  feet,  I  am  not 
aware  that  any  have  passed  through  the  drift  to  the  formations  below. 

In  the  upper  part  of  the  drift  there  is  often  an  appearance  of  stratification, 
especially  in  the  vicinity  of  the  larger  streams.  In  the  northwestern  part  of  the 
county,  in  townships  41  and  42,  range  9  east,  lying  near  the  Fox  river,  a  very 
noticeable  feature  is  a  stratum  of  water- worn  boulders  and  pebbles,  chiefly  of 
limestone,  but  with  an  occasional  hard-head  (boulder)  of  granite,  hornblende 
rocl^,  etc.,  which  crop  out  on  nearly  all  the  hillsides,  in  some  places  strongly 
resembling  a  natural  outcrop  of  a  limestone  bed.  In  the  clays  and  hard-pan 
of  the  older  drift,  we  often  find  in  this  county  the  finer  and  more  homogeneous 
stratum  in  the  upper  portion.  In  the  section  afforded  by  the  above  shaft  of  the 
Chicago  lake  tunnel,  after  passing  through  the  more  recent  beds  of  stratified 
sand  and  gravel,  we  find  some  thirty  feet  of  fine  blue  clay,  underlaid  by  what 
is  described  as  ''greenish  hard-pan,''  containing  numerous  boulders  and  angular 
fragments  of  rock.  The  same  arrangement  of  finer  clays,  underlaid  by  coarser 
hard-pan,  is  to  be  seen  in  various  sections  afforded  by  the  lake-shore  bluffs,  at 
and  near  Wynetka,  in  the  northern  part  of  the  county,  but  the  line  of  division 
between  the  two  is  not  generally  very  distinct. 

An  interesting  feature,  which  has  been  noticed  by  Dr.  Andrews,  in  the  Ame- 
rican Journal  of  Science,  and  by  Dr.  Jewell,  in  his  report  to  the  Chicago 
Academy  of  Sciences,  on  the  lake  tunnel,  is  the  presence  of  pockets,  or  irregular 
beds  of  sand  and  gravel,  sometimes  stratified,  occurring  here  and  there,  without 
any  regularity,  in  the  clays  and  hard-pan  of  the  drift.  These  masses  of  gravel 
and  sand  were  accounted  for  as  having  been  taken  up  from  beach  or  bar  de- 
posits, while  in  a  frozen  state,  by  moving  bodies  of  ice,  during  the  glacial 
epoch,  and  deposited  in  their  present  resting-places  with  the  finer  sediment 
which  formed  the  clay.  However,  as  these  gravel  beds  form  the  channels  by 
which  water  traverses  the  otherwise  almost  impervious  clays,  it  is  possible  that, 
in  some  cases,  they  may  be  due  to  its  action,  or,  at  least,  have  been  considera- 
bly modified  by  this  agency. 

With  the  exception  of  such  as  may  be  found  in  fragments  of  rock  derived 
from  the  older  formations,  these  lower  clays,  in  this  county,  appear  to  be  almost 
entirely  destitute  of  organic  remains.  In  one  or  two  instances  only  has  there 
been  observed  what  appeared  to  be  fragments  of  decayed  wood. 

Scratches,  such  as  are  usually  referred  to  glacial  action,  occur  on  the  surface 
of  the  underlying  rocks,  at  several  places  in  this  county.    I  have  observed  them 
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on  the  limestone  beds  in  the  Ticinity  of  Blue  Island,  and  at  the  Tillage  of  Old 
Thornton,  on  pieces  of  the  rock  which  had  been  qnarried  out.  In  the  former 
place  their  direction  was  dne  north  and  sonth  (magnetic),  and  at  the  latter,  as 
nearly  as  conld  be  learned  of  the  position  of  the  pieces  tn  $itUj  from  north  by 
north-east  to  south  by  sonth-west.  In  most  places,  howeyer,  the  exposures  of 
rock  are  not  such  as  will  show  the  striss  well. 

Some  peculiar  surface-markings,  which  are  found  on  some  of  the  upper  lay- 
ers in  the  Athens  quarries,  are  deserving  of  mention  here.  They  consist  of 
parallel  groyes,  sometimes  extending  over  a  considerable  surface,  and  generally 
trending  in  a  direction  parallel  to  the  course  of  the  riyer  (Des  Plain es)  valley, 
from  north-east  to  south-west.  They  have  been  enlarged  by  the  action  of  run- 
ning water,  and  are  very  irregular  in  their  outline.  These  have  been  referred 
to  glacier  action,  which,  however,  seems  hardly  probable,  when  their  position 
in  the  bottom  of  the  river  valley  is  considered.  It  seems  to  me  more  probable 
that  the  river  channel  and  bottom  have  been  excavated  subsequent  to  the*drift 
epoch  proper. 

Although,  as  has  been  already  stated,  only  the  limestones  of  the  Niagara 
group  appear  in  the  surfkoe  outcrops  in  this  county,  we  yet  have  a  complete 
section  of  the  underlying  rocks,  afforded  by  the  artesian  wells  which  have  been 
bored  in  the  city  of  Chicago  and  its  immediate  vicinity.  Of  these  the  deepest, 
and  in  some  other  respects  most  satisfactory  for  geological  information,  is  the 
boring  at  the  Union  stock  yards,  south-west  of  the  city,  which  passes  through 
all  the  strata  from  the  upper  portion  of  the  Niagara  group  to  the  lower  magne- 
•ian  limestone.  The  record  was  kept  by  Mr.  Johnston  Ross,  who  superin- 
tended the  boring.  The  whole  depth  penetrated  was  eleven  hundred  and  five 
fbel,  and  after  about  forty-six  feet  of  drift  and  surface  deposits,  the  strata  were 
passed  through  in  the  following  order : 

1.  Bluiah-gray  limestone 16  feet 

%,  Llght^gray  Umettont,  slightly  vatylng  in  shtde  of  eolor  at  dilTerent  depths.  .188 

8.  Ltmetloiie  (nearly  white) 20 

4«  LlmMtone  (buff  or  drah) « * 80 

OmehmaH  6^roi9»— «S0  FmL 

6.  Shale  (9of\  and  fine) • v 104  feet^ 

6.  Limestone  (lls^^-gray),,  •««.«. • 80 

t.  Shale  (ooafser  and  arenaoeons) 1S6 


t  < 

<  c 
(  c 


<  ( 

<  c 


8.  Browidsh  femiginona limestone *•••,«•« • S5  feet 

e.  QiVish  limestone  (more  or  less  dark). « ....806     ** 

la  Whitish-brown  sandstone 155  ^Mt 


11.  light-colored  limestone  (reiy  hard) 80  f^t 

1%  Gray  limestone 10    •« 


COOK  COUNTY.  245 

The  strata  are  most  probably  horizontal,  or  nearly  so,  and  tbe  section,  there- 
fore, giyes  very  nearly  the  true  thickness  of  each  bed.  The  thickness  here  given 
of  the  Cincinnati  group,  two  hundred  and  fifly  feet,  is  greater  than  is  generally 
allowed,  but  this,  perhaps,  is  only  a  local  difference. 

Niagara  Oroup. — ^This  formation,  as  far  as  can  be  ascertained  firom  the  out- 
crops of  rock,  underlies  the  whole  surface  of  the  county.  In  the  northern  part, 
howeyer,  exposures  of  rock  are  scarcely  met  with ;  indeed,  all  of  the  outcrops 
in  the  county,  with,  perhaps,  one  exception,  are  included  in  that  portion  lying 
south  of  the  north  line  of  township  39,  ranges  12, 13  and  14  east.  To  the 
northward  of  this  limit  the  country  is  covered  with  a  heavy  deposit  of  drift ; 
but  this  is,  in  all  probability,  underlaid  by  the  same  beds  of  Niagara  limestone 
as  further  south.  The  nearest  outcrops  in  the  adjoining  counties  are  of  that 
age. 

We  find  the  study  of  the  Niagara  group,  as  it  is  developed  in  this  county, 
somewhat  difficult,  not  only  on  account  of  the  infrequency  of  exposures,  but 
also  because  of  the  lack  of  good  natural  sections.  By  means  of  the  artesian 
well  section,  however,  we  learn  that  its  thickness  in  the  vicinity  of  Chicago  is 
not  far  from  two  hundred  and  fifty  feet.  There  are  also  certain  strata  occurring 
in  the  southern  and  south-eastern  portions  of  the  county,  which  do  not  appear ' 
to  have  been  passed  through  by  the  Chicago  borings,  and  which  are  probably 
still  higher  in  the  formation.  Add  from  thirty  to  fif^  feet  for  the  thickness 
of  these  to  the  amount  afforded  by  the  artificial  section,  and  we  have  an  aggre- 
gate thickness  of  this  group  in  the  county  of  from  two  hundred  and  eighty  to 
three  hundred  feet.  The  exposed  thickness,  however,  is  somewhat  less,  as  the 
lowermost  beds  do  not  come  to  the  surface  within  the  limits  of  the  county. 
The  dip  of  the  strata  appears  to  be  mainly  to  the  south  and  east,  thus  bringing 
the  uppermost  beds  to  the  surface  in  the  southern  and  eastern  portions  of  the 
county.  The  principal  outcrops,  commencing  at  the  (supposed)  upper  beds, 
are  as  follows : 

About  a  mile  and  a  half  east  of  Bloom  village,  near  the  line  of  the  Joliet  cut- 
off of  the  Michigan  Central  Railroad,  in  the  south-west  quarter  of  section  22, 
township  35  north,  range  14  east,  there  occurs  an  outcrop  of  these  strata  in  the 
bottom  and  sides  of  a  small  stream.  The  exposure  is  only  of  about  six  feet, 
of  a  light-gray,  fossiliferous  limestone,  weathering  to  a  yellow  or  buff  color,  of 
a  decidedly  ccmoretionary  structure,  and  showing  stratification  very  imperfectly. 
The  rock  is  in  many  places  stained  with  bitumen,  and  contains  cavities  filled 
with  the  substance  in  a  semi-liquid  condition,  though,  in  the  rock  itself,  the 
more  volatile  part  appears  to  have  mostly  evaporated,  leaving  only  a  black  stain, 
or  in  some  instances  particles  of  dark,  coaly-appearing  matter.  The  outcrop 
appears  to  be  on  a  ledge  or  upheaval,  which  extends  for  nearly  two  miles  in  a 
general  north-east  and  south-west  direction,  having  a  breadth  of  from  a  quarter 
to  half  a  mile.    The  rock  is  exposed,  however,  at  but  a  few  points,  being  else- 
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where  coyered  witli  soil  to  the  depth  of  a  foot  or  more.  The  most  southerly 
outcrop  lies  about  a  quarter  of  a  mile  south  of  the  railroad,  and  is  of  yery  lim- 
ited extent. 

Somewhat  more  than  a  mile  north-east  of  the  first-mentioned  locality,  in  the 
north-west  part  of  section  23,  at  Miller's  lime-kiln,  the  same  beds  are  quarried 
for  lime,  and  present  a  precisely  similar  appearance.  The  bituminous  character 
of  the  rock  is  eyidenced  by  a  yery  perceptible  odor  during  the  process  of  burn- 
ing the  stone  in  the  kiln.  Just  north  of  the  kiln,  at  the  bottom  of  one  of  the 
excayations,  there  appears  an  impure  buff-colored  stratum,  with  a  little  of  a 
bluish  tinge  where  it  is  least  weathered^  and  haying  somewhat  the  appearance 
of  a  hydraulic  rock.  The  exposure,  howeyer,  is  too  limited  for  a  thorough 
examination,  and  nothing  could  be  learned  of  any  practical  test  as  to  its  quali- 
ties, excepting  the  statement  that  it  would  not  slake  after  burning  in  the  kiln. 

Immediately  north  of  this  locality,  the  ledge  disappears  under  the  drift,  and 
no  exposures  of  rock  are  met  with  within  seyeral  miles  of  this  point.  The 
nearest  occurs  in  the  south-eastern  quarter  of  section  4,  in  the  same  township, 
where  the  bed  of  Thorn  creek,  for  a  few  feet,  is  composed  of  an  impure  bluish 
limestone,  containing  what  are  apparently  traces  of  fucoids. 

In  the  quarries  at  Old  Thornton,  the  strata  haye  a  strong  dip,  yarying  from 
ten  to  twenty  degrees,  to  the  south-east,  and  by  this  a  considerable  thickness  of 
the  strata  is  exposed.  The  exposures,  howeyer,  are  not  continuous,  and  it  is  not 
easy  to  ascertain  the  exact  amount,  but  perhaps  about  seyenty-fiye  feet  will  be 
a  sufficiently  low  estimate.  The  uppermost  beds  exposed  here,  appear  on  the  west 
bank  of  Thorn  creek,  about  two  hxmdred  yards  aboye  the  bridge,  and  are  probably 
equiyalent  to  the  beds  exposed  at  Miller's,  though  differing  somewhat,  lithologi- 
oally.  The  rock  is  a  massiye  gray  limestone,  rather  dark  in  color,  and  more 
compact  than  the  rock  in  the  aboye  mentioned  locality,  but  like  it  in  being  highly 
fossiliferous,  and  bearing  identical  species  of  Pentamerusy  Favosites,  etc.  In  the 
quarries  nearest  the  bridge,  the  rock  is  a  yellowish  limestone,  showing  a  light 
gray  color  on  freshly-fractured  surfaces,  and,  with  the  exception  of  silicified 
corals,  the  cayities  of  which  are  frequently  filled  with  bitumen,  apparently  des- 
titute of  fossils.  From  the  direction  of  the  dip  at  these  two  exposures,  about 
south  40^  east,  it  is  eyident  that  there  is  a  considerable  thickness  of  intermedi- 
ate strata  which  is  not  exposed. 

In  the  quarries  in  the  yillage,  the  rock  is  similar  to  that  at  the  bridge,  the 
lowest  beds,  perhaps,  rather  darker  colored,  but  are  much  fuller  of  traces  of 
organisms,  though  well  preseryed  fossils  are  not  abundant.  Bitumen  stains 
are  abundant  throughout  the  rock,  and  masses  of  this  mineral,  in  color  and  con- 
sistency resembling  cold  pitch,  are  occasionally  met  with.  At  Leayitt's  quarry, 
the  easternmost  of  the  excayations  at  this  point,  the  rock  changes  to  a  blue,  or 
bluish  gray,  impure  limestone,  probably  identical  with  that  before  mentioned 
as  occurring  in  the  bed  of  Thorn  creek,  in  section  4,  township  35,  range  14. 
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When  weathered,  its  color  changes  to  baff,  the  change  not  limited  to  the  sur- 
face, as  in  ordinary  cases  of  weathering,  but  extending  inward,  often  for  two  or 
three  inches  or  more,  according  to  the  length  of  time  that  it  has  been  exposed. 
About  ten  feet  of  this  bed  is  exposed  in  the  quarry.  It  is  underlaid  by  strata 
similar  to  those  worked  in  the  excayations  to  the  west,  which  are  also  beneath 
it  in  position.  It  is  probably  intermediate  between  them  and  the  gray  fossil- 
iferouB  limestone,  which  outcrops  on  the  creek  a  little  farther  earl.  In  the  lower 
part  of  this  bed,  near  its  junction  with  the  strata  beneath,  we  find  many  fine 
silicified  corals,  such  as  Fcwositesy  etc. 

Throughout  the  village,  and  for  a  mile  or  more  in  the  directions  north  and 
north-west,  the  rock  appears  to  be  very  near  the  surface,  covered  for  the  most 
part  with  only  a  thin  stratum  of  surface  soil.  The  finer  materials  of  the  drift 
deposits,  which  once  covered  this  tract,  have  been  washed  away,  leaving  the  sur- 
fiice  strewn  here  and  there  with  the  larger  boulders  of  granite,  quartzite,  etc. 
The  whole  extent  of  territory  thus  underlaid  is  between  one  and  two  square 
miles,  and  occupies  portions  of  sections  27,  28, 33  and  34,  in  township  36,  north, 
range  14,  east.  It  is  slightly  elevated  above  the  adjoining  prairie,  and  on  its 
northern  slope,  near  the  section- line  between  sections  27  and  28,  and  farther 
west,  the  rock  again  appears  at  the  surface.  It  is  here  a  light  gray  limestone, 
apparently  of  a  somewhat  concretionary  structure,  and  at  one  point,  close  to  the 
road  from  Thornton  to  Blue  Island,  there  appeared  to  be  a  strong  dip,  nearly 
20^  to  the  north-east. 

The  nearest  locality  to  this  pUce,  where  any  rocks  occur  which  can  be  iden- 
tified with  the  Thornton  beds,  is  in  the  north-western  part  of  section  1,  township 
36,  range  13,  about  a  mile  south-west  of  Blue  Island,  and  distant  from  Thornton, 
in  a  north-westerly  direction,  about  seven  miles.  Here,  a  bed  of  bluish,  impure 
limestone,  to  all  appearances  identical  with  that  occuring  at  Thornton,  is  worked 
as  a  hydraulic  rock.  Only  the  bluish  strata  are  uncovered  at  this  point,  but  some 
of  the  uppermost  layers  have  been  so  changed  by  weathering  as  to  present  an 
entirely  different  appearance  from  the  more  recently  worked  beds  below.  A  few 
fossil  shells,  Orthocerata,  etc.,  have  been  obtained  here,  and  fucoidal  (?)  traces 
are  especially  abunflant.  The  dip  here  is  very  slight,  2^  to  4^  to  the  south-east ; 
indeed,  the  prairie  for  more  than  a  mile  to  the  south-west  of  this  point,  appears 
to  be  underlaid  by  this  rock  very  near  the  surface;  but  in  this  case,  the  strata 
being  very  nearly  horizontal,  there  is  no  very  apparent  elevation  above  the  sur- 
rounding country. 

One  mile  farther  to  the  south-west,  at  the  place  of  Mr.  Henbt  Schwartz, 
in  the  south-east  part  of  section  2,  this  bed  is  again  quarried,  and  presents  a 
similar  appearance.  About  three  miles  west  of  this  place,  in  the  south-east 
quarter  of  section  5,  on  the  land  of  Mr.  Smith,  there  occurs  an  outcrop  of 
limestone,  on  the  banks  and  bed  of  a  small  stream.  The  rock  here  is  regularly 
bedded  limestone,  of  a  light  gray  color,  where  not  weathered,  and  is  very  fossil- 
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iferoos,  althougli  the  fossils,  for  the  most  part,  are  only  casts,  and  quite  imperfect. 
At  the  eastern  end  of  the  outcrop,  the  layers  have  a  slight  dip  to  the  south-east, 
but  a  few  rods  farther  back  are  horizontal.  This  rock  is  probably  underlaid  by 
the  bluish  hydraulic  limestone,  which  outcrops  farther  east,  and,  in  this  case, 
would  be  the  equivalent  of  the  upper  strata  at  Thornton,  and  those  exposed 
farther  south,  at  Miller's.  The  fossils  are  identical  in  each  case,  and  one  species, 
the  FeThtamerus  Knightii^  especially  abundant  in,  and  common  to,  all  these  locali- 
ties, has  not  been  found  by  me  in  any  outcrops  throughout  the  county.  It  seems 
to  occur  only  in  the  beds  overlying  the  blubh  hydraulic  rocks,  which,  as  they 
do  not  appear  to  have  been  passed  through  by  the  Chicago  borings,  I  have  as- 
sumed to  be  the  upper  portion  of  the  Niagara  Group,  as  developed  in  this  county. 
Along  the  eastern  border  of  the  county,  north  of  the  points  already  mentioned, 
tiie  county  is  generally  low,  and  exposures  of  rock  are  not  numerous.  The  south- 
ernmost point  where  rock  appears  at  the  surface,  is  in  the  southern  portion  of 
section  1,  township  37,  range  14,  where  a  bed  of  gray,  fossiliferous  limestone 
has  been  quarried.  An  area,  equal  to  nearly  half  a  section,  is  here  underlaid 
by  this  limestone,  covered  only  by  a  slight  thickness  of  surface  soil.  Still  farther 
north,  in  the  eastern  part  of  section  30  (fractional),  township  38,  range  15,  the 
same  rock  occurs,  but  is  here  completely  saturated  with  petroleum.  The  expo- 
sure is  on  the  edge  of  one  of  the  sand  ridges  bordering  the  lake  shore,  and 
consists  of  excavations  of  limited  extent,  made  in  former  times,  when  the  rock 
was  quarried  for  the  manufacture  of  lime.  It  is  reported,  also,  that  rock  occurs 
in  the  bottom  of  the  lake,  near  the  mouth  of  the  Calumet.  I  had  no  means  of 
ascertaining  the  truth  of  this  myself,  but  if  so,  it  is  probably  a  part  of  the  same 
bed  which  appears  in  these  nearest  outcrops  on  land.  North  of  this  point,  no 
exposures  are  met  with  until  within  the  limits  of  the  city  of  Chicago. 

In  the  southern  part  of  the  city,  in  the  quarter  known  as  Bridgeport,  a  gray 
fossiliferous  limestone  is  extensively  quarried  for  the  manufacture  of  lime.  It 
here  presents  some  peculiar  features,  being  a  massive  concretionary  rock,  show- 
ing very  little  appearance  of  stratification,  and  varying  in  structure  from  a 
loosely  compacted  clayey  rock  to  a  solid  bluish-gray  limestone.  This  locality  is 
especially  rich  in  organic  remains,  and  has  yielded  very  many  species  of  the 
fossils  of  this  formation.  The  same  beds  occur  again  at  a  point  near  the  track 
of  the  Chicago,  Burlington  and  Quincy  railroad,  about  a  mile  and  a  half  north- 
west of  thb  locality,  where  they  are  likewise  extensively  quarried,  and  present 
similar  characters.  There  is,  however,  a  little  more  appearance  of  stratification, 
and  the  beds  appear  to  have  a  slight  and  very  irr^ular  dip  to  the  north-east. 
North  of  this,  at  the  western  terminus  of  Chicago  avenue,  are  the  artesian  well 
quarries,  where  the  limestone  is  completely  saturated  with  petroleum.  The 
presence  of  petroleum  in  such  quantity  in  this  outcrop,  may  be  only  a  local 
peculiarity,  and  in  other  respects  its  lithological  characters  are  similar  to  those 
of  the  previously  mentioned  exposures  in  this  vicinity;  but  there  is,  nevertheless, 
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some  doubt  as  to  whefcher  it  can  properly  be  identified  with  tbem.  The  scarcity 
and  almost  total  lack  of  good  fossils  in  this  quarry  is  in  striking  contrast  to 
Uieir  abundance  in  the  other  localities.  If  it  is  not  the  same  bed  it  is  most 
likely  either  immediately  below  or  immediately  aboye;  the  latter  seems  most 
probable,  from  the  direction  of  the  apparent  dip. 

West  of  Chicago,  the  nearest  exposure  occurs  at  Swagey's  lime-kiln,  in  the 
south-west  quarter  of  section  27,  township  39,  range  18,  nearly  on  the  line 
between  sections  27  and  28,  and  four  miles,  in  a  direction  about  north  8^  east, 
from  Lyons  station,  on  the  Chicago,  Burlington  and  Quincy  railroad.  The  rock 
in  the  quarry  here  is  a  regularly-bedded  gray  limestone,  weathering  yellow — a 
little  darker  in  color  than  the  average  of  the  Chicago  rock.  The  strata  here 
dip  strongly  in  the  direction  south  50^  east,  the  angle  varying  from  ten  to  thirty 
degrees.  By  means  of  this  strong  dip,  nearly  forty  feet  in  natural  thickness  of 
the  strata  is  exposed.  As  is  usually  the  case  in  the  limestones  of  this  group, 
some  portions  of  the  rock  appear  to  be  entirely  made  up  of  organic  remains 
in  almost  undistinguishable  fragments;  neyertheless,  well  preserved  fossils  are 
extremely  rare. 

West  of  this  point,  for  some  distance,  the  indications  on  the  surface  are  that 
the  rock  is  not  far  below;  bat  it  does  not  appear  above  ground  till  we  reach  the 
Des  Plaines  river  at  Lyons,  distant  about  four  miles,  in  a  nearly  west  by  souths 
west  direction.  It  seems  probable  that  there  is  here  a  low  anticlinal,  with  its 
steeper  slope  on  the  southern  sides,  and  with  a  strike  at  first  about  west  of  south- 
west,  but  after  the  crossing  of  the  Des  Plaines,  bending  more  to  the  southward, 
until  it  is  lost  under  the  accumulations  of  drift  in  that  direction.  The  course 
of  the  Bes  Plaines  is  abruptly  changed  by  this  obstruction,  when,  coming  from 
the  north,  through  the  Quaternary  deposits,  it  first  strikes  the  limestone  of  this 
ridge  and  bends  suddenly  to  the  north-east  for  about  three-fourths  of  a  mile; 
then,  taking  another  sharp  angle,  runs  about  south  of  south-east  for  a  mile  and 
a  half;  afler  which  it  continues  in  a  general  south-westerly  direction,  through 
the  ancient  river  channel  by  which  the  waters  of  Lake  Michigan  were 
discharged  into  the  Mississippi  valley.  This  disturbance  of  the  strata  may  be 
traced  by  means  of  scattering  exposures  and  surface  indications,  for  about  four 
miles  beyond  the  crossing  of  the  Bes  Plaines  at  Lyons.  Beyond  this,  the  sur- 
face appearances  cease,  and  outcrops  are  scarcely  met  with. 

On  the  western  bank  of  the  Bes  Plaines,  at  Lyons,  near  the  crossing  of  the 
wagon-road  from  Chicago,  a  disused  quarry  shows  beds  of  gray  limestone,  appa- 
rently the  same  rock  as  that  which  occurs  farther  east,  dipping  irregularly  to 
the  south-east  and  east  south-east,  at  an  angle  of  from  ten  to  fifteen  degrees. 
As,  in  the  before-mentioned  locality,  good  fossils  seem  to  be  rare,  though  the 
rock  on  weathered  surfaces  often  shows  an  abundance  of  fragments  of  crinoidal 
stems,  etc.  At  the  two  other  quarries  in  the  village  the  rock  differs  from  that 
at  this  point.    About  half  a  mile  nearly  west  of  this  place,  and  also  near  to 
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the  river,  a  light-gray  or  grayish-white  porous  limestone  is  qnarried  for  the 
maniifactare  of  lime.  No  fossils  were  found  in  this  quarry ,  nor  was  any  regu- 
lar dip  observable.  About  a  quarter  of  a  mile  south-east  of  this  point  the  rock 
is  again  exposed  in  an  abandoned  excavation.  It  is  here  apparently  a  coarse 
yellowish  limestone,  showing  scarcely  any  stratification  whatever,  and  is  very 
fossiliferous.  The  fossils  collected  here  were  of  two  or  three  species  of  Peyi- 
tamerttSf  Pleurotomaria^  etc.  These  three  exposures  in  the  village  are  entirely 
disconnected,  and  it  is  not  possible  to  exactly  ascertain  their  relative  positions. 
On  the  banks,  and  in  the  bed  of  the  stream  also,  the  river  dehrxs  has  so  covered 
the  rock  that  the  particulars  of  dip,  strike,  etc.,  can  not  well  be  obtained. 

In  the  south-eastern  quarter  of  section  11,  township  38,  range  12,  a  massive 
gray  limestone,  in  many  respects  strongly  resembling  some  of  the  Lyons  rock, 
is  quarried.  No  regular  dip  was  observed  here,  and  the  limestone  appeared  to 
be  altogether  barren  of  fossils.  The  whole  thickness  exposed  is  only  about  six 
feet,  about  two  feet  in  thickness  of  the  upper  portion  appearing  of  a  buff  or  pale- 
yellow  color,  most  probably  from  weathering.  About  a  mile  south-west  of  this, 
in  the  north-eastern  part  of  section  15,  on  the  open  prairie,  gray  limestone 
appears  in  the  bottom  of  ditches  and  natural  water-courses,  and  also  upon  the 
surface  of  the  ground.  In  one  place,  where  the  rocks  had  been  slightly  exca- 
vated so  that  the  dip  could  be  taken,  it  was  found  to  be  between  east  and  south- 
east, and  amounting  to  from  ten  to  fifteen  degrees.  The  rock  at  this  point  is 
quite  fossiliferous,  the  species  mostly  identical  with  those  from  the  quarries  in 
the  city  of  Chicago.  The  species  collected  at  this  locality  were  Acidcupts  Danm^ 
lUanus  insignis,  MerUteUa  nitida^  Atrypa  reticularis^  Stroph.  rhamboutalis, 
Stroph.  Nxiigarentis  (^),  Leptsena  transversalis,  Caryocrinus  omahu,  Eucafypto^ 
crtmUf  probably  U,  decorus,  fragments  of  a  trilobite,  apparently  Calymene,  and 
others.  About  a  quarter  of  a  mile  farther  to  the  southward,  in  an  adjoining 
field,  is  another  excavation  of  limited  extent,  which  has  yielded  some  large 
Orthocerata  and  Lttuites.  ^ 

At  Mr.  Harrison's  place,  still  farther  to  the  south-west,  and  about  three 
miles  from  Lyons  village,  is  a  more  extensive  quarry.  The  limestone  here  is 
regularly  bedded,  the  layers  horizontal  or  nearly  so,  of  a  yellowish-gray  color, 
and  showing  on  weathered  surfaces  a  great  abundance  of  undetermined  crinoidal 
remains.  Complete  and  well  preserved  fossils,  however,  are  not  abundant. 
This  rock  appears  quite  suitable  for  building  purposes,  though  the  layers  do  not 
generally  appear  to  be  very  thick.  Mr.  Harrison's  house  and  barn  are  built 
of  it.  The  only  prominent  outcrop  to  the  south-west  of  this  place,  till  we  reach 
the  county  line,  occurs  on  the  land  of  Mr.  Thomas  Cook,  in  the  south-east 
quarter  of  section  19,  township  38,  range  12,  where  a  ledge  of  yellowish-gray 
limestone  is  to  be  seen,  in  the  field  on  the  south-east  side  of  the  road.  It  is 
also  said  to  occur  in  the  bottom  of  a  hollow  in  a  field  on  the  opposite  side  of  the 
road^  but  was  covered  up  at  that  point  at  the  time  of  my  visit. 
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It  is  possible  that  what  has  been  called  an  antiolinal  in  the  foregoing  pages 
may  prove  to  be  an  opheayal,  with  a  faolt,  or  a  sudden  drop  to  the  southward^ 
in  the  strata.  None  of  the  exposures  on  the  line  of  disturbance  show  anj 
decided  dip  to  the  north-west;  the  beds,  wherever  stratification  is  apparent,  either 
dipping  to  the  south-eastward  or  apparently  horizontal.  On  the  western  side 
of  the  Des  Plaines,  however,  in  some  places,  surface  appearances  seem  to  favor 
the  theory  of  an  anticlinal.  Throughout  its  whole  extent  this  disturbance 
borders,  on  the  north-west,  the  least  elevated  portion  of  the  county,  the  ancient 
river  channel  of  the  Terrace  epoch,  and  its  western  limits  are  generally  hidden 
under  the  accumulations  of  drift  material,  to  which  the  elevation  of  the  surface 
to  the  northward  and  westward  is  mainly  due. 

North  of  this  line  of  dbturbance  outcrops  of  rock  are  few  and  scattering. 
One  of  these  occurs  near  the  residence  of  Mr.  Frank  Coyell,  in  the  north- 
east quarter  of  section  17,  township  39,  range  12.  The  outcrop  is  of  a  grayish 
limestone,  weathering  to  a  dark-buff  or  brown  color,  the  upper  portion  appa- 
rently somewhat  decomposed  and  crumbling.  No  fossils,  except  imperfect  crinoi- 
dal  remains,  were  discovered.  Another  outcrop  occurs  about  a  quarter  of  a  mile 
south-west  of  this  point,  and  it  is  probable  that  the  slight  eminence  above  the 
surrounding  prairie,  on  which  these  outcrops  occur,  is  due  to  limestone  strata 
lying  not  far  below  the  surface.  Nearly  three  miles  due  south  of  this,  on  the 
south  line  of  section  29,  limestone  again  appears,  on  the  banks  of  Salt  creek. 
The  rock  is,  as  usual,  of  a  light-gray  color  on  freshly  fractured  surfaces,  but 
turns  yellow  after  weathering.  It  has  been  quarried  here  to  a  very  limited  extent, 
and  furnishes  some  fossils,  among  them  very  large  specimens  of  Pentamerm 
ohlongtUy  and  a  few  corals  and  crinoids.  The  same  rock,  apparently,  occurs  in 
the  bed  of  the  creek  as  it  enters  the  county,  in  the  north-west  comer  of  section  31. 

A  doubtful  locality  of  rock  is  in  the  western  part  of  section  — ,  township  42, 
range  12,  on  the  land  of  Mr.  MiLO  Winchell.  Here  it  is  reported  that,  in 
the  years  1856  and  1857,  limestone  for  the  manufacture  of  lime  was  obtained; 
but,  that  on  account  of  the  supply  failing,  the  work  was  afterwards  given  up. 
The  excavation  is  of  very  limited  extent,  and,  at  the  time  of  my  visit,  was  so 
filled  up  with  mud  and  water,  that  no  rock  was  visible.  It  b  highly  probable 
that  this  was  a  mere  isolated  mass,  or  boulder,  of  limestone,  of  large  size,  and 
not  a  bed  of  rock  in  ntu. 

The  principal  exposures  of  rock  which  remain  to  be  mentioned  in  Oook  county, 
occur  in  that  portion  of  township  37,  range  11,  which  is  included  within  its 
Hmits,  and  comprise  the  quarries  and  outcrops  at  Athens,  and  above,  on  the 
Des  Plaines  river  and  the  canal.  The  upper  beds  at  Athens  are  cherty,  the 
chert  distributed  in  nodules,  between  the  thin  layers  of  buff-colored  rock;  the 
nodules  sometimes  coalescing,  so  as  to  form  a  thin  seam,  or  stratum,  for  a  con- 
siderable distance,  breaking  off  and  renewing  itself  at  intervals.  These  cherty 
strata  can  be  seen  at  the  foot  of  the  bluffs,  on  the  eastern  side  of  the  railroad 
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(Chicago  and  Alton),  in  the  village,  and  are  also  well  exposed,  in  their  lower 
portion,  in  the  upper  part  of  the  Illinois  Stone  Company's  quarry.  Though  its 
whole  thickness  is  not  to  be  seen  at  any  one  point,  yet  the  whole  vertical  depth 
of  this  stratum,  from  its  uppermost  exposures  to  where  it  joins  the  beds  below, 
may  be  estimated  as  between  fifteen  and  twenty  feet.  Below  this,  we  find  a 
compact,  even-textured  light-drab,  or  nearly  white  limestone,  in  regular  beds 
or  layers,  the  same  material  which,  under  the  name  of  '^Athens  marble,''  is  so 
extensively  known  and  used  as  a  building  material  in  the  city  of  Chicago  and 
elsewhere.  It  is  exposed  in  the  quarries  here  to  the  depth  of  ten  feet  or  more, 
and  also  forms  the  bed  of  the  river  and  canal,  at  this  place,  for  some  distance 
above,  and  below  to  beyond  the  limits  of  the  county.  It  also  occurs  at  '^  the 
Sag,"  nearly  four  miles  above,  where  there  is  also  a  quarry.  This,  at  the  time 
of  my  visit,  was  abandoned,  and  filled  with  water;  but  such  of  the  stone  as  could 
be  seen,  appeared  identical  with  that  at  Athens. 

It  is  stated  that  the  pot-holes,  which  have  been  already  mentioned  as  occurring 
in  the  water-worn  surfaces  of  the  upper  layers  in  the  Athens  quarries,  when  of 
sufficient  depth  to  penetrate  one  layer  and  enter  another,  are  occasionally  found 
to  be  dislocated — that  is,  one  layer  has  slipped  upon  the  other;  so  that  the  upper 
and  lower  portions  of  the  pot-hole  are,  in  some  cases,  entirely  separated  from 
each  other.  I  was  not  myself  so  fortunate  as  to  observe  a  case  of  this  kind,  but 
the  fact  of  their  occurrence  seems  to  be  well  attested.  It  would  appear  to  indi- 
cate a  slight  disturbance  of  the  strata,  at  a  comparatively  very  recent  period, 
subsequent  even  to  the  Terrace  epoch,  during  which  these  holes  were  probably 
formed.  The  dip  here  is  hardly  perceptible,  not  more  than  one  or  two  degrees 
to  the  south-east,  in  Singer  and  Tulcott's  quarries,  where  these  appearances  have 
been  most  observed — the  disturbance  is,  therefore,  very  slight,  and  it  is  quite 
probable  that  it  was  also  very  gradual. 

From  only  the  scattered  outcrops  which  have  been  enumerated  in  the  fore- 
going pages,  separated  as  they  are  by  stretches  of  country  more  or  less  heavily 
covered  with  drill,  it  is  impossible  to,  in  all- cases,  ascertain  exactly  their  relative 
positions  to  each  other,  or  the  vertical  range  of  the  exposures  in  the  formation. 
Sections  taken  beyond  the  limits  of  the  county,  however,  seem  to  prove  that  the 
Athens  rock  is  in  the  lower  part  of  the  series,  probably  within  eighty  or  a 
hundred  feet  of  the  bottom,  or  even  lower.  It  is  probably  the  equivalent  of  the 
upper  part  of  No.  4,  of  the  Artesian  well  section,  which  has  been  given  before. 
The  only  outcrops  in  the  county  which  appear  to  me,  by  any  possibility,  to  belong 
to  a  lower  bed,  are  those  occurring  near  its  western  border,  in  township  39,  range 
12,  and,  leaving  these  altogether  out  of  the  account,  as  doubtful,  we  have  from 
one  hundred  and  seventy  to  two  hundred  feet  of  vertical  thickness  between  the 
uppermost  and  lowermost  exposures.  This,  when  we  take  into  consideration 
the  varied  characters,  both  lithological  and  paleontological,  presented  by  the 
different  exposures,  in  many  cases,  at  least,  indicating  entirely  different  strata, 
seems  a  s'xfficient  low  estimate. 
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Fossils  are  not  equally  abuDdant  in  all  the  beds  of  the  Niagara  gronp,  and  in 
many  places  the  nature  of  the  rock,  a  concretionary  magnesian  limestone,  is  unfa- 
vorable to  their  preservation.  In  some  localities,  indeed,  well  preserved  fossils, 
or  even  tolerable  casts,  are  very  rarely  met  with,  though  the  rock  itself  be  entirely 
made  up  of  undeterminable  organic  remains.  Other  localities,  however,  have 
yielded  abundantly,  and  enough  is  given  to  show  that  in  the  variety  and  abun- 
dance of  its  remains  of  animal  life,  this  formation  is  second  to  none  of  the  sub^ 
divisions  of  the  Silurian,  which  occur  in  this  State.  Of  the  species  which  have 
been  discovered  in  this  county,  the  following  may  be  enumerated  as  occurring 
at  Chicago,  and  other  localities  where  the  upper  portion  of  the  formation  is  ex- 
posed :  Favosites,  GotKlandicay  Diphyphyllum  cae»pitoswm^  Halyntes  catenularia^ 
Caryocrinus  omatuSj  Atrypa  reticularis,  Meristella  niHda,  Spirifer  radiatus,  Pen- 
tamerus  KntgJUi{(?),  Strophomena  rhomhaidaluy  Pleurotamaria  gonopleura,  Hoi- 
opea  Niagarense,  Cyrtoceras  Fosteriy  IHaenus  irmgnts,  etc.,  etc.  Over  eighty  species 
have  been  enumerated  by  Professors  Winchell  and  Margy,  from  the  Bridge- 
port locality  alone,  and  there  are  other  localities  in  the  county  which  would 
probably  yield  nearly  as  well,  were  they  as  extensively  worked.  The  lower 
beds,  at  Athens  and  vicinity,  contain  comparatively  few  fossils,  and  Pentct- 
menu  ohhnguSy  which  is  so  characteristic  of  the  lower  part  of  this  formation, 
has  been  positively  identified  from  but  one  locality  in  the  county. 

Economical    Qeology . 

Building  Stone, — The  supply  of  stone  for  building  purposes  is  ample  in  Cook 
county,  although  its  distribution  is  somewhat  unequal.  For  this,  however,  there 
is  a  partial  compensation,  as  by  means  of  the  numerous  railroads  centering  in 
Chicago,  the  best  materials  in  the  county  are  easily  accessible  to  all  its  parts. 
It  is  the  lack  of  cheap  material,  for  the  rougher  kinds  of  mason-work,  that  is 
chiefly  felt  in  those  parts  of  the  county  most  distant  from  available  stone  quar- 
ries. 

The  lower  division  of  the  Niagra  group  affords,  in  the  Athens  quarries,  one 
of  the  best  building  stones  in  the  State.  The  rock  is  a  fine-grained,  even-tex- 
tured limestone,  of  an  agreeable,  light-drab  color,  when  first  taken  from  the 
quarry,  and  rubs  well,  though  not  capable  of  receiving  a  very  fine  polish.  It  is 
regularly  bedded,  the  layers  ranging  from  six  inches  to  nearly  three  feet  in 
thickness,  thus  affording  dimension  and  flagging  stone  of  almost  any  required 
size.  By  exposure  to  the  air,  it  changes  to  a  pale  yellow,  or  buff  color,  which 
appears  to  be  deepened  by  the  smoky  atmosphere  of  a  city;  in  some  cases,  so 
much  as  to  materially  injure  its  appearance.  Its  accessibility  to  Chicago,  and 
its  general  excellence  as  an  ornamental  stone,  have  made  it  almost  the  only  ma- 
terial used,  at  the  present  time,  in  that  city,  for  facing  outer-walls,  and  for  gene- 
ral outside  decorative  architecture.  From  its  adaptability  to  these  uses,  it  has 
fitly  received  the  name  of  "Athens  marble,''  by  which  it  is  known  wherever  it 
is  used. 
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The  limestones  oocorring  on  the  western  banks  of  the  Des  Plaines,  south-west 
of  Lyons,  farnish  a  good  material  for  rough  walls,  and,  when  the  beds  are  of 
sufficient  thickness,  answer  well  for  general  building  purposes.  The  dark- 
colored  bituminous  limestone,  which  is  quarried  just  west  of  the  city  limits  at 
Chicago,  is  likewise  used  for  the  same  purposes,  for  rough  masonry,  etc.,  in 
the  city.  The  Second  Presbyterian  church  is  also  built  of  this  stone,  which 
imparts  to  the  edifice  a  peculiarty  venerable  appearance. 

The  upper  beds  of  the  Niagara  group,  which  are  found  in  the  south-eastern 
part  of  the  county,  afford  a  good  material  for  rough  walls,  culverts  and  flagging, 
and  are  somewhat  used  for  buildings.  The  quarries  at  Thornton  have  furnished 
a  considerable  part  of  the  stone  used  in  the  culverts,  etc.,  of  the  Illinois  Cen- 
tral Railroad  in  this  county.  The  rock  in  most  of  these  quarries  is  regularly 
bedded,  the  layers  from  six  inches  to  a  foot  or  more  in  thickness,  and  appears 
well  adapted  to  the  purposes  for  which  it  is  used.  The  bluish,  impure  lime- 
stone, which  has  been  mentioned  as  occurring  in  Leavitt's  quarry  at  this  place, 
cracks  and  breaks  up  under  the  influence  of  the  frost,  when  first  taken  from 
the  quarry,  and  needs  to  undergo  the  process  of  weathering  before  being  used 
as  a  building  or  foundation  stone.  The  same  bed  is  quarried  near  Blue  Island, 
and  exhibits  the  same  qualities ;  but  there  it  is  worked  less  as  a  building  stone 
than  as  a  cement  rock. 

Lime  and  Cement, — ^The  beds  of  limestone  outcropping  in  the  southern  half 
of  Cook  county  afford  an  inexhaustible  supply  of  material  suitable  for  the  manu- 
fiicture  of  a  good  quality  of  quick-lime.  The  gray  limestones  of  the  upper  part 
of  the  Niagara  group,  at  Chicago  and  in  its  vicinity,  are  most  extensively  used 
for  this  purpose.  In  the  lighter-colored  limestones  of  this  group,  some  selec- 
tion must  be  made  among  the  beds  to  obtain  the  material  for  the  manufacture 
of  good  lime.  In  the  extreme  north-western  portion  of  the  county,  where  a 
band  or  stratum  of  worn  fragments  of  limestone  occurs  in  the  drift  deposits, 
lime-kilns  are  supplied  with  stone  for  burning  by  simply  digging  the  boulders 
out  of  the  hills.  Mention  has  already  been  made  of  a  bluish  earthy  limestone, 
which  Is  quarried  in  the  neighborhood  of  Blue  Island  for  the  manufacture  of 
cement.  The  same  rock  is  again  met  with  in  the  village  of  Thornton,  and  at 
one  or  two  points  in  township  35,  range  14.* 

Clay,  Sand,  etc, — ^The  sub-soils  and  drift-clays  of  various  parts  of  this  county 
afford  a  good  material  for  the  manufacture  of  brick,  and  are  extensively  used 
for  that  purpose.  In  many  cases,  however,  the  bluish  clays  of  the  drift  are 
too  calcareous,  or  contain  too  many  small  limestone  pebbles,  disseminated 
through  the  mass,  to  be  suited  for  the  manufacture  of  good  brick.  This  dif- 
ficulty was  met  with  in  the  construction  of  the  Chicago  lake  tunnel,  the  clay 
taken  from  the  excavation  of  which  it  had  been  intended  to  make  the  bricks 
for  the  lining  of  the  tunnel,  proving  entirely  unfit  for  the  purpose.    The  finer 

*  For  an  analyiU  of  this  hydraolic  limestone,  see  the  appendix  to  this  volnme. 
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kinds  of  day,  saitable  for  pottery  or  a  euperior  quality  of  drain-tile,  seem  to 
be  entirely  wanting.  Sand^  for  building  purposes,  is  sufficiently  abundant  in 
all  parts  of  the  county. 

.  PecU. — ^In  various  portions  of  the  county  deposits  of  peat  are  known  to  exist, 
and  have,  in  some  cases,  been  worked  to  a  limited  extent.  None  of  the  beds 
yet  discovered  occupy  any  large  surface  of  country ;  they  are,  in  most  cases, 
of  only  a  few  acres  in  extent,  and  when  of  greater  area  are  generally  of  very 
inconsiderable  depth.  The  surface-soil  of  the  more  recently  formed  wet  prai- 
ries, or  sloughs,  of  the  eastern  part  of  the  county,  is  often  peaty,  and  occa- 
sionally a  deposit  of  true  peat,  of  a  considerable  depth,  is  found  in  these 
situations.  Such  a  deposit  may  be  seen  at  Rose  Hill  Cemetery,  seven  miles 
north  of  Chicago,  on  the  Milwaukee  division  of  the  Northwestern  Railway,  in 
the  south-eastern  corner  of  which  a  bed  of  peat  has  been  excavated  to  a  depth 
of  four  or  five  feet  The  whole  extent  of  this  deposit  has  not  been  ascertained, 
but  in  many  places  on  the  adjoining  prairie  this  substance  forms  the  bottom 
and  sides  of  ditches,  one  or  two  feet  in  depth.  Other  deposits  of  peat  occur 
in  similar  situations  on  the  eastern  border  of  the  county,  and  in  the  small 
prairie  sloughs  of  the  interior,  but  have  as  yet  received  very  little  attention. 
It  is  highly  probable  that,  when  this  article  becomes  of  more  economic  value, 
very  many  more  localities  of  it  will  be  discovered  in  all  parts  of  the  county. 

Deposits  of  firesh-water  marl  are  sometimes  met  with  in  connection  with 
peat-beds,  or  in  very  many  similar  situations.  One  such  deposit  occurs  near 
the  western  border  of  Cook  county,  in  the  southern  part  of  section  6,  town- 
ship 38,  range  12,  in  a  marsh  which  apparently  was  at  one  time  a  shallow  lake. 
The  marl  here  is  covered  by  a  thin  layer  of  peat,  and  was  discovered  while 
making  the  track  of  the  Chicago,  Burlington  and  Quincy  Railroad.  The  whole 
extent  of  this  deposit  is  not  known. 

Bitumem. — ^The  presence  of  petroleum  and  mineral  'pitch,  in  some  of  the 
beds  of  the  Niagara  group  in  this  county,  has  been  already  mentioned.  In 
two  localities  only  the  true  petroleum  has  been  observed,  impregnating  the 
rock  and  filling  its  cavities.  These  are,  respectively,  the  western  limits  of  the 
city  of  Chicago,  and  in  the  eastern  part  of  section  30,  township  38,  range  15. 
Farther  to  the  south  still,  on  the  eastern  border  of  the  county,  we  find  bitu- 
minous limestones;  but  here  the  more  volatile  matters  have  escaped,  leaving 
only  nodules  of  mineral  pitch,  or,  in  some  cases,  merely  dark  stains  upon  the 
rock.  The  cavities  of  the  large  corals  {Favosites^  etc.),  found  in  the  limestone^ 
are  also  often  filled  with  bitumen. 

It  is  only  in  the  upper  part  of  the  Niagara  group  that  these  bitumens  occur ; 
the  lower  beds  yield  scarcely  a  trace  of  them.  At  Chicago  the  bituminous 
limestone  was  found  to  be  only  thirty-five  feet  in  thickness,  and  below  it  hardly 
any  traces  of  oil  were  met  with  till  the  boring  entered  the  shales  of  the  Cin- 
cinnati group,  where  the  indications  again  appeared.  Neither  in  the  surface 
rock,  nor  in  the  shales,  were  there  indications  of  oil  in  sufficient  quantity  to  be 
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of  any  economic  value ;  nor  does  it  seem  probable,  either  from  the  lithological 
character  of  the  bitominoos  limestones  of  the  Niagara  gronp,  or  from  their  posi- 
sion  as  the  uppermost  rock  in  the  county,  that  oil,  in  paying  quantity,  will  ever 
be  obtained  from  them.  It  is  hardly  possible,  moreover,  that  oil,  in  larger 
quantities  than  have  heretofore  been  discovered,  will  yet  be  met  with  in  the 
lower  formations,  and  the  indications  certainly  do  not  warrant  any  expenditure 
in  this  direction. 

The  water-gas,  or  light  carburetted  hydrogen,  which  was  met  with  in  great 
abundance  in  the  drifb  clays,  during  the  construction  of  the  lake  tunnel  at 
Chicago,  may  perhaps  have  been  derived  from  underlying  beds  of  this  bitu- 
minous limestone. 

Minerals, — ^The  metallic  minerals  which  are  met  with  in  this  county  chiefly 
occur  in  the  materials  of  the  drift,  and  are  derived  from  more  northern  deposits. 
The  only  exceptions  to  this  are,  the  iron  pyrites^  which  is  sometimes  formed, 
in  small  quantities,  in  the  limestones  of  the  Niagara  group,  and  bog-iron  ore, 
deposits  of  which  will  probably  be  yet  discovered  in  some  of  the  marshes  and 
peat-bogs,  though  whether  it  will  be  found  in  sufficient  quantity  to  be  of  any 
economic  value,  is  very  doubtful.  Another  of  the  ores  of  iron  which  is  found 
in  the  county  is  the  black  magnetic  oxyd,  or  magnetites,  small  patches  of  which 
are  frequently  to  be  seen  on  the  beach  of  Lake  Michigan.  As  in  other  parts 
of  the  State,  a  piece  of  copper  or  galena  is  occasionally  found  in  the  surface 
deposits  of  this  county,  the  latter,  at  least,  probably  brought  to  the  place  where 
it  is  found  by  human  agency. 

The  soil  of  the  upland  prairies  in  this  county  agree,  in  general  character  and 
agricultural  products,  with  that  of  other  portions  of  north-eastern  Illinois,  and 
requires  no  especial  mention  in  this  report.  We  will  only  say  in  regard  to  it, 
that  when  thoroughly  and  properly  cultivated,  it  is  always  productive.  In  many 
portions  of  the  county,  however,  where  the  land  is  comparatively  level,  attention 
must  first  be  given  to  a  proper  surface  drainage.  The  narrow  belt  along  the 
eastern  border  of  the  county,  near  the  shore  of  the  lake,  where  the  surface  is 
alternately  sand-ridge  and  low  prairie,  is  of  course  inferior,  but  has  acquired  in 
many  places  a  much  greater  value  from  its  availability  for  residence  sites. 

Before  closing  this  report,  mention  must  be  made  of  the  water  supply  afforded 
by  the  artesian  wells  in  the  city  of  Chicago.  These  wells  range  in  depth  from 
seven  hundred  to  eleven  hundred  feet,  and  generally  furnish  an  abundant  supply 
of  water  for  the  local  needs  which  caused  them  to  be  bored.  The  geological 
horizon  from  which  the  water  comes  is  somewhat  variable,  as  will  be  seen  from 
the  range  in  depth,  including,  probably,  all  the  beds  from  the  lower  Trenton  to 
the  upper  part  of  the  Calciferous,  or  Lower  Magnesian. 

I  must  also  here  express  my  indebtedness  to  the  Chicago  Academy  of 
Science,  and  to  its  Secretary,  Dr.  Stimpson,  for  valuable  assistance  afforded 
while  I  was  engaged  in  the  field  work  of  the  Geological  survey  of  this  county. 


•  ^ 


CHAPTER    XIV. 

LA  SALLE     COUNTY. 

BT    H.    0.    FREEMAN. 

This  coantj  is  bounded  on  the  Dorth  by  Lee  and  DeKalb  counties,  on  the 
east  by  Kendall,  Grundy  and  Livingston,  on  the  south  by  Livingston,  Woodford 
and  Marshall,  and  on  the  west  by  Marshall,  Putnam,  Bureau  and  Lee.  It  em- 
braces an  area  of  thirty -two  townships,  or  about  1152  square  miles.  Its  sur- 
face, mostly  prairie,  is  undulating,  and  generally  well  drained. 

The  Illinois  river  runs  nearly  centrally,  in  a  west  course,  through  the  county. 
Its  principal  tributaries  in  the  county,  are  Fox  river,  Big  and  Little  Vermilion 
rivers,  and  the  smaller  ones,  Pequamsoggin,  Cedar  and  Covel  creeks,  and  Clark's 
run. 

There  is,  besides  the  undulation  of  the  surface  of  the  prairie,  a  considerable 
descent  toward  the  Illinois  river.  The  difference  of  level  between  the  city  of  La- 
Salle,  at  the  Illinois  Central  Kailroad  station,  and  Mendota,  is  two  hundred  and 
thirty-  nine  feet,  and  between  the  LaSalle  station  and  the  north  part  of  the 
county,  where  the  railroad  crosses  the  county  line,  is  three  hundred  and  seventy- 
one  feet.  Fox  river  shows  a  similar  descent  of  the  rock  formation  underlying  the 
drills  and  Coal  Measures.  The  difference  of  level  between  the  top  of  the  St. 
Peter's  sandstone  at  the  city  of  Ottawa  and  at  the  bend  of  Fox  river,  in  section  5, 
township  35  north,  range  5  east,  is  ninety-five  to  one  hundred  feet,  the  river  bed 
to  this  point  rising  at  a  little  less  rate  than  the  sandstone  through  which  it  runs. 
South  of  the  Illinois  river,  the  difference  of  level  of  several  points  on  the  Illinois 
Central  Railroad,  shows  a  considerable  rise  in  the  surface  in  that  direction,  but 
at  a  less  rate  than  northward.  Tonica  is  one  hundred  and  forty-three  feet  higher 
than  the  station  at  LaSalle.  The  south  line  of  township  32,  where  the  railroad 
crosses,  is  one  hundred  and  seventy-eight  feet,  and  the  Illinois  Central  Railroad 
survey  shows  a  gradually  increasing  elevation  in  this  direction,  but  with  undu- 
lations, to  a  point  five  miles  north  of  Bloomington,  in  McLean  county,  which  is 

—33 
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three  hundred  and  sixtj-seyen  feet  above  the  station  at  LaSalle.  The  IlliDois 
river,  at  LaSalle,  at  its  lowest  stage,  is  eighty  feet  below  the  LaSalle  station, 
and  the  valley  at  this  point  is  ten  to  twelve  feet  above  the  river  at  low  water. 

As  the  country  on  each  side  of  this  railroad  is  nearly  level  for  long  distances, 
these  few  elevations  will  represent  the  general  descent  of  the  surface  toward 
the  Illinois  river  in  this  county. 

The  surface  soil  of  the  prairie  is  generally  a  black  mold,  underlaid  with  a 
yellow  marly-clay.  Excepting  the  Illinois  river,  the  streams  have  very  little 
bottom  land,  the  valleys  being  deep  and  narrow  wherever  they  have  been  cut 
into  the  underlying  rocks  below  the  Drift. 

The  Illinois  valley  is  from  a  mile  to  a  mile  and  a  half  wide,  and  varies  greatly 
in  its  character  in  different  portions  of  the  county,  which  is  due  to  the  different 
geological  formations  that  outcrop  along  its  course.  In  the  eastern  part  of  the 
county,  and  from  thence  westward  to  the  vicinity  of  Ottawa,  the  surface  of  the 
valley  is  formed  in  the  lower  part  of  the  Coal  Measures,  the  soil  being  silicious 
clay,  fertile  and  easily  worked.  This  changes  abruptly  about  one  mile  east  of 
Ottawa,  to  the  St.  Peter's  sandstone  formation,  with  little  soil  covering  the  rock, 
and  many  loose  granite  boulders  scattered  about.  The  city  of  Ottawa  is  built 
on  this  sandstone.  The  rock  is  so  much  exposed  in  the  valley,  and  is  of  so 
friable  a  texture,  that  during  the  prevalence  of  winds,  fine  sand  is  constantly 
blowing.  A  considerable  portion  of  the  valley  from  Ottawa  to  Utica  is  rendered 
of  little  value  for  cultivation  by  the  surface  exposure  of  this  sandstone.  Near 
to  Starved  Rock,  the  calciferous  formation,  underlying  the  St.  Peter's,  comes  to 
the  surface,  and  some  portions  of  this  is  so  bare  of  soil  as  to  be  unfit  for  agri- 
cultural purposes. 

Passing  beyond  this,  westward  to  its  junction  with  the  St.  Peter's,  on  the 
west  side  of  the  axis,  the  dip  of  this  and  of  the  Trenton  limestone  is  so  abrupt 
as  to  bring  the  calciferous  very  close  to  the  Coal  Measures.  Here  a  marked 
change  was  noticed;  the  harder  character  of  the  calciferous  rocks  had  resisted 
the  eroding  action  of  the  water  in  the  valley  better  than  the  softer  material  of 
the  Coal  Measures,  and  the  surface  of  the  valley  is  mostly  above  the  level  of  the 
freshets  of  the  river;  but,  as  soon  as  the  Coal  Measures  are  reached  below  Utica, 
the  whole  valley  is  denuded,  so  that  it  is  annually  overflowed  by  the  rise  of  the 
river. 

There  is  reason  to  suppose,  also,  that  from  the  character  of  a  boring  put 
down  opposite  the  city  of  LaSalle,  that  the  present  surface  of  the  valley  does 
not  represent  the  extent  of  the  erosion  by  the  river  after  it  reached  this  part 
of  the  Coal  Measures.  A  detailed  section  could  not  be  obtained,  the  boring 
having  been  made  several  years  since ;  but  from  general  statements,  it  would 
appear  that  the  erosion  had  extended  in  this  part  of  the  valley  near  forty  feet 
below  its  present  surface.    This  would  be  lower  than  the  present  bed  of  the 
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river.  There  are  eyideDces  that  the  bed  of  the  river  within  thb  part  of  the 
Coal  Measures  has  changed  its  coarse  in  the  valley.  There  is  at  present  a 
bayou  putting  up  from  the  river,  near  the  mouth  of  the  canal,  which  has  at  no 
distant  date  been  a  river  channel,  and  probably  the  main  one,  from  which,  by 
some  obstruction  above  the  head  of  the  bayou,  the  river  was  directed  into  its 
present  channel.  From  the  east  liae  of  the  county,  there  is  considerable  fall  in 
the  river,  to  where  it  strikes  the  Coal  Measures,  in  section  24,  township  33 
north,  range  1  east ;  but  from  this  point  the  descent  is  very  slight,  and  from 
thence,  also,  the  bottom  lands  are  very  low,  to  the  western  boundary  of  the 
county,  and  subject  to  annual  overflows. 

Scenery, — ^The  bold  bluffs  prevalent  along  the  streams  present  at  many  points 
floe  scenery,  especially  along  the  Illinois  river,  in  the  western  half  of  the  county, 
and  along  the  Big  Yermilien.  Prominent  among  them  is  Starved  Rock,  near 
Utica,  in  the  north-west  quarter  of  section  22,  township  33,  range  2  east,  rising 
perpendicularly  from  the  Illinois  river  one  hundred  and  twenty-six  feet.  Buffalo 
Rock  is  another,  standing  out  in  the  valley  as  an  island,  which  it  has  been  at 
some  former  period.  It  is  chiefly  in  the  south  part  of  sections  17  and  18, 
township  33,  range  3  east,  and  is  not  as  high  as  the  former.  From  Starved 
Rock,  for  several  miles  up  the  river,  the  sandstone  bluff  is  indented  at  intervals 
with  fissures  having  perpendicular  walls,  and,  in  length,  from  a  few  hundred 
feet  to  half  a  mile,  forming  canyons,  some  of  which  are  places  of  popular  resort. 
Another  one,  and  best  known,  is  Deer  Park,  on  the  farm  of  Wm.  Clayton, 
Esq.,  on  the  south-west  quarter  of  section  29,  and  north-west  quarter  of  section 
32,  township  33,  range  2.  This  puts  out  from  a  bend  of  the  Big  Vermilion,  is 
about  one-quarter  of  a  mile  long,  and  is  in  the  form  of  an  elongated  letter  '^  S," 
with  high  perpendicular  walls,  and  abruptly  terminating  in  a  dome,  open  at  the 
top,  and  about  one  hundred  and  fifty  feet  in  diameter  at  the  base,  with  a  fine 
spring  of  sofl  water  bubbling  up  at  its  base.  In  the  wet  season  there  is  a 
beautiful  water-fall  of  twenty-five  feet,  which  enters  it  through  a  narrow  chasm 
at  the  head.  The  bight  of  the  dome  is  about  seventy-five  feet.  This  and  part 
of  the  entrance  is  fringed  at  the  top  with  pines.  It  is  a  place  of  almost  daily 
resort  throughout  the  year  by  visitors  from  this  and  neighboring  counties. 

Some  bold  limestone  bluffs  occur  on  the  Big  Vermilion,  one  mile  south  and 
south-west  of  Deer  Park,  and  a  sandstone  bluff,  several  times  recurring  on  the 
same  stream,  in  townships  31  north,  range  3  east  and  32  north,  ranges  2  and  3 
east,  form  pleasant  features  in  the  scenery.  From  the  fact  that  no  roads  cross 
this  river,  and  the  settlements  are  in  the  prairie,  away  from  its  banks,  few  seem 
to  be  aware  of  the  character  of  the  banks  of  this  stream  and  its  beauty.  The 
bold  mural  cliffs  of  this  stream,  of  the  Illinois  w.est  of  Ottawa,  and  the  lower 
part  of  the  Pequamsoggin  and  Little  Vermilion,  occurring  as  they  do  in  a 
prairie  region,  form  a  novel  contrast  with  the  prevailing  character  of  the 
county. 
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Timhrr. — All  the  streams  are  lined  with  timher  on  the  blufe  and  in  their 
Talloys  I  in  the  latter  case  the  Illinois  valley  is,  for  the  most  part,  to  be  excepted 
boing  almost  entirely  open.  There  is  a  heavy  growth  of  timber  in  the  valley  at 
the  west  side  of  the  county,  from  Peru  to  the  county  line,  and  considerable 
growth  at  the  east  end  for  three  or  four  miles.  Along  the  streams  enterin<r  the 
Illinois  river,  continuous  bodies  of  timber  exist;  and  in  many  places  the  timber 
la  encroaching  on  the  prairie,  showing  growths  of  from  ten  to  twenty  years. 
Old  settlers  quite  uniformly  speak  of  the  timber  encroaching  on  the  prairies 
which  they  attribute  to  the  fires  spreading  less  frequently  from  the  prairie  into 
the  timber,  destroying  the  young  growth,  since  the  country  has  become  well 
settled. 

The  timber  is  chiefly  oak  of  several  varieties,  in  wet  places,  while  birch  and 
cotton-wood  were  noticed  on  the  bluflfe.  Crab-apples  are  abundant  in  clusters 
and  isolated  trees;  wild  plums,  also.  These  seemed  more  abundant  along  the 
Big  Vermilion  than  elsewhere.  Along  the  limestone  bluffs  cedars  were  common, 
with  arbor-vitae;  and  the  sandstone  bluffs  were  often  fringed  with  pines.  The 
small  undergrowth  appeared  to  be  mainly  hazel.  The  sandy  upper  bottoms  of 
the  Big  Vermilion  were  plentifully  covered  with  wild  gooseberries. 

The  wild  grape,  Vitia  eatrialis^  was  plentiful  in  the  valleys,  and  to  some  extent 
appeared  among  the  timber  on  the  bluflb. 

Geological    Formations. 

The  great  feature  in  the  geological  structure  of  this  county  is  the  anticlinal 
axis,  extending  diagonally  across  it,  about  north  thirty-three  degrees  west,  the 
central  line  of  which  may  be  seen  where  the  Pequamsoggin  emerges  from  the 
bluffs  into  the  Illinois  Valley,  on  the  south  line  of  the  south-west  quarter  of  sec- 
tion 7,  township  33,  range  2  east,  exposing  here  the  upper  portion  of  the  Cal- 
oiferous  division  of  the  Potsdam,  which  is  the  oldest  formation  that  has  been 
seen  in  this  State,  and  has  not  been  found  outside  of  this  county. 

To  the  northward  this  axis  is  easily  traced  until  it  disappears  under  the 
Drifl,  on  sections  22  and  23,  township  34,  range  1  east.  Its  western  slope  is 
well  defined,  at  the  junction  of  the  Trenton  limestone  with  the  St.  Peter's  sand- 
atone,  on  section  22,  township  34,  range  1  east ;  at  the  junction  of  the  Coal 
Measures  with  the  St.  Peter's,  on  the  north-west  quarter  of  section  35,  town- 
ship 34,  range  1  east,  near  the  mouth  of  the  Tomahawk;  also  along  that  stream 
in  the  section  next  north,  at  the  junction  of  the  St.  Peter's  with  the  Calciferous 
formation ;  at  the  railroad^tunnel,  on  the  north-east  quarter  of  section  13,  town- 
ship 33,  range  1  east,  where  the  junction  of  the  Trenton  limestone  with  the  St. 
Peter's  is  clearly  seen ;  at  Little  Rock,  on  section  19,  township  33,  range  2  east, 
in  the  St.  Peter's ;  at  the  entrance  to  Deer  Park,  on  the  north-east  quarter  of 
section  31,  township  33,  range  2  east;  at  the  junction  of  the  lowest  beds  of 
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the  Trenton  limestone  with  St.  Peters;  and  at  Big  Bend,  in  the  north-west 
quarter  of  section  5,  township  32,  range  2  east,  where  the  lowest  beds  of  the 
Trenton  are  exposed. 

The  fomuttions  exposed  in  thb  ooontj,  helow  the  Drift, 
are  Coal  Measures,  both  upper  and  lower ;  Trenton  lime-  a,ux 

stone,  St.  Peter's  limeBtone,  and  the  upper  part  of  the  Cal-  ^J^ 

ciferons  divbion  of  the  Potsdam  period. 

West  of  the  axis  the  Coal  Measures,  where  resting  on  the 
Trenton  at  the  outcrop,  are  inclined  at  an  angle  of  about  ten 
degrees,  the  dip  of  the  Trenton  being  forty  degrees.  The 
Coal  Measures  extend  over  and  rest  unoonformabl;  on  the 
St.  Peter's  also,  at  about  the  same  angle.  The  Trenton  and 
St.  Peter's  are  everywhere  conformable  to,  and  appear  to 
be  the  same  with,  the  Calciferons. 

The  good  exposures  of  Trenton  and  St.  Peters,  from  Deer 
Park  northward,  on  the  west  side  of  the  axis,  give  a  dip 
of  forty  degrees  to  the  sonth-wost.  Southward  from  Deer 
Park  the  dip  becomes  less,  being  about  six  degrees  at 
Lowell,  with  Coal  Measures  still  unconformable  at  a  less 
angle. 

The  eastorn  dip,  near  the  axis,  is  only  one  or  two  de- 
grees, and  a  couple  of  miles  east  of  the  axis  the  forma- 
tions are  level  in  that  direction,  or  very  nearly  so;  that 
is,  in  a  line  about  at  right  angles  with  the  axis.  There  is 
a  gentle  dip  to  the  south-east. 

North  of  the  Illinois  river,  east  of  the  axis,  and  in  the 
Ulinois  bluffs  on  the  south  side,  the  Coal  Measures  resting 
on  the  St.  Peter's  sandstone  are  conformable  to  it  Farther 
south  there  seems  to  be  an  increasing  dip  in  a  south-east 
directjon  of  the  sandstone,  or  a  less  dip  of  the  Coal  Mea- 
sures, and  the  Trenton  comes  in  between.  This  may  be 
seen  in  Covel  creek,  near  its  month. 

The  section  annexed,  shown  in  the  margin,  taken  on  the 
north  side  of  the  Illinois  river,  extending  from  LaSalle  to 
near  the  east  line  of  township  33,  range  2  east,  exhibits  the 
relations  of  the  several  geolo^^ioal  formations  as  they  occur, 
a.  is  the  Calciferoua  ;  bb.,  St.  Pet«r's  Sandstone ;  c.  Tren- 
ton limestone;  dd.  Coal  Measures. 

It  will  be  seen  that  the  Trenton  does  not  appear  on  the 
east  side  of  the  axis  in  this  section,  and  that  in  place  of  it 
the  Coal  Measures  rest  conformably  on  the  St.  Peter's. 
East  of  the  axis,  north  of  the  Illinois  river,  and  for  some 
miles  south,  only  the  lowest  bed  of  ooal  oooars,  excepting 
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n  that  psrt  of  Uie  coontj  firom  HaneOIes  eastward,  wliere  tbe  fluddk  LaSaDe 
bed  Baj  be  f<miid  in  patcbes. 

Tbe  St.  Peter^s  aandstooe  is  tbe  finmatioii  nnderljing  tbe  Drift  orer  neariy 
die  wbde  of  tbe  nortbern  part  of  tbe  oooDty,  and  eorers  aboat  one4bird  of 
ha  en^re  area;  tbe  Coal  Measorea  oceapjing  a  similar  position  oyer  nearlj  all 
tbe  rest  of  tbe  county ;  tbe  Trenton  and  Calcifiwoos  togetber  coTering  not  mwe 
tban  one  townsbip. 

At  tbe  railroad  tunnel,  one  and  a  balf  miles  east  of  LaSalle,  tbe  Coal  Me^ 
sores,  Trenton  limestone,  St  Peter's  sandstone,  and  tbe  Calciferons  formation 
maj  be  seen  exposed  in  place  in  a  distance  of  less  tban  one  quarter  of  a  mile 
At  tbe  entrance  to  Deer  Park  tbis  is  repeated  witbout  tbe  Calciferons,  but  wiib 
finer  exposures  of  eacb  of  tbe  otber  diyisions. 

Dri/t, — ^Tbe  Drift  covers  tbe  entire  county,  except  in  tbe  valleys  of  tbe  larger 
streams.  It  is  of  variably  tbickness,  from  a  few  feet,  on  tbe  margins  of  tbe 
streams,  to  over  one  bundred  in  tbe  prairie,  probably  as  bigb  as  one  bundred 
and  fifty  feet. 

Tbe  tributaries  of  Fox  river  do  not  cut  tbrougb  to  tbe  bottom  of  tbe  Drift 
more  tban  one  or  two  miles  above  tbeir  moutbs ;  and  tbeir  beds,  also  Uiose 
of  Fox  river,  are  paved  witb  limestone  boulders  of  Trenton,  and  some  appa- 
rently as  recent  as  Niagara.  In  Fox  river  tbey  could  bave  come  long  distances 
down  tb')  river,  but  in  tbe  small  tributaries  tbey  must  bave  been  wasbed  from 
tbe  Drift  tbrougb  wbicb  tbey  run.  Above  tbe  moutb  of  Mission  creek  tbe 
quantity  is  mucb  greater  tban  below.  Tbe  Little  Vermilion  does  not  cut  tbrougb 
the  Drift  above  section  25,  townsbip  35,  range  1  east. 

Tbe  tributaries  of  tbe  Big  Vermilion  are  all  abort,  and  afford  very  little  ex- 
posure for  observations,  as  tbeir  beds  soon  rise  above  tbe  bottom  of  tbe  Drift. 

Along  tbe  crown  of  tbe  great  axb,  from  near  Big  Bend,  in  tbe  Big  Ver- 
milion, to  section  15,  townsbip  34,  range  1  east,  tbe  Drift  is  tbin,  and  in  some 
places  tbe  underlying  rocks  are  bare. 

Tbe  records  of  mahy  wells  and  some  borings  were  obtained  in  tbe  nortbern 
balf  of  tbe  county,  and  some  in  tbe  soutb  part,  from  wbicb  it  appears  tbat  tbe 
order  of  stratification  of  tbe  Drift  is,  first  below  tbe  soil  a  yellow,  marly  clay, 
tbree  to  ten  feet,  usually  about  five  feet ;  gravel  from  a  few  incbes  to  five  feet, 
and  sometimes  wanting ;  blue  clay  of  very  variable  tbickness,  from  a  few  feet 
to  forty ;  tben  a  gravel  bed,  thickness  not  known,  as  where  this  is  found  there 
js  an  invariable  good  supply  of  water.  Although  this  seems  to  be  the  general 
order  of  deposit  of  the  later  portion  of  the  Drift,  it  varies  in  different  places, 
and  the  blue  clay  reaches  a  much  greater  thicknesE(^  the  gravel  bed  being  absent, 
and  the  blue  clay  above  and  below  tbis  gravel  being  united  in  one  stratum.  The 
gravel  bed,  however,  is  widely  extended  and  generally  found.  Where  thick, 
the  Drift  is  mainly  blue  clay. 

The  supply  of  water  for  the  city  of  Ottawa,  furnished  by  Judge  Catenas 
water-works,  is  obtained  from  one  of  those  gravel  beds  on  the  bluff,  one  bun- 
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dred  and  twenty-fiye  feet  above  the  level  of  the  city.  The  water  is  collected  to 
fill  the  pipes  bj  simply  extending  a  line  of  large  drain-tiles  into  the  gravel-bed 
on  a  level  and  near  the  bottom,  the  opening  being  made  by  catting  into  the 
side  from  the  slope  of  the  hill.  The  greatest  thickness  of  gravel  found  here 
was  nine  feet,  and  the  bottom  of  the  gravel  is  sixteen  feet  from  the  surface  of 
the  soil.    This  appears  to  be  the  upper  gravel  bed. 

Wells  sunk  to  this  second  gravel  bed  in  the  prairie  are  reported  to  be  never 
failing,  and  the  water  flows  in  too  fast  for  them  to  be  drained  in  the  ordinary  way. 
The  upper  gravel  bed  is  not  always  as  reliable  a  source  of  supply,  though  in 
some  instances  the  wells  are  reported  as  never  failing  in  summer. 

Some  borings,  of  which  the  record  was  obtained,  show  the  thickness  of  the 
Drift.  One  on  the  north-west  quarter  of  the  south-east  quarter  of  section  23, 
township  35,  range  2  east,  shows  the  Drift  to  be  sixty-three  feet  deep.  This 
boring  was  commenced  about  twenty  feet  above  the  Tomahawk.  Another,  in 
the  same  township,  in  the  north-west  quarter  of  the  north-west  quarter  of  sec- 
tion 26,  is  as  follows : 

Soil 1  foot 

Tellow  claj  and  small  stone  or  gravel 15  feet 

Blue  clay 85  feet 

Oravel 20  feet— IDS  feet,  to 

St  Peter's  sandstone. 

This  boring  is  on  an  elevation  from  thirty-five  to  forty  feet  above  the  other 
and  is  the  highest  land  in  the  vicinity.  One  in  the  west  half  of  the  south-west 
quarter  of  section  28,  township  34,  range  2  east,  reaches  St.  Peter's  sandstone 
in  twenty  feet. 

A  series  of  twelve  borings,  in  the  east  half  of  township  31,  range  3  east, 
lying  east  of  the  Big  Vermilion,  shows  the  Drift  to  be  from  twenty-nine  to 
sixty-one  feet;  mostly  from  thirty  to  fifty  feet.  East  of  this  it  is  probably 
deeper. 

A  boring  at  Minonk,  just  outside  the  southern  limits  of  the  county,  went 
through  the  Drift  one  hundred  and  forty-one  feet,  to  the  Coal  Measures. 

From  examinations  made  it  was  found  that  almost  every  where  good  supplies 
of  water  may  be  obtained  by  sinking  wells  from  fifteen  to  forty  feet.  Ajiother 
source  of  supply  will  be  noticed  under  the  head  of  artesian  wells. 

In  the  Drift  is  found  a  variety  of  boulders,  from  a  few  inches  to  several  feet 
in  diameter,  and  they  are  often  found  collected  in  quantities  in  the  little  washes 
adjacent  to  the  larger  streams.  They  consist  of  granite  of  several  varieties, 
trap,  green-stone,  hornblende,  and  quartz.  Occasionally  pieces  of  copper  have 
been  found,  from  an  ounce  to  seventy  pounds  in  weight;  and  agates,  quarts 
and  jasper.  Of  the  latter,  I  found  a  boulder  fifteen  inches  in  diameter,  on  top 
of  the  prairie. 
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Goal    Me asures. 

The  Coal  Measures  occupy  about  two-thirds  the  area  of  the  county  underlying 
the  Drift.  West  of  the  great  axis  running  through  the  county,  the  Upper  and 
Lower  Coal  Measures  are  found  nearly  co-extensiye,  with  a  maximum  thickness 
of  over  five  hundred  feet;  while  east  of  it,  for  the  most  part,  only  the  lower 
measures  are  found,  and  quite  differently  related  to  the  older  rocks  below.  East 
of  the  axis,  wherever  the  base  of  the  Coal  Measures  showed  an  exposure,  they 
rest  conformably  on  the  St.  Peter's  sandstone,  except  at  the  mouth  of  Covel 
creek,  where  the  Trenton  limestone  comes  in  between.  West  of  the  axis,  wher- 
ever there  are  exposures  showing  the  base  of  the  Coal  Measures,  they  rest  un- 
conformably,  either  upon  the  Trenton  or  St.  Peter's,  and  have  everywhere  at 
the  eastern  outcrop  along  this  line,  an  abrupt  termination,  forming  nearly  a 
straight  line  from  the  south  of  the  Illinois  river  to  section  16,  township  34, 
range  1  east.  At  this  point  the  line  of  boundary  bends  westward,  running  near 
the  south-west  corner  of  section  9,  and  through  the  south  part  of  sections  7 
and  8,  to  the  county  line.  West  of  the  axis,  north  of  the  Illinois  river,  and 
west  of  the  Big  Vermilion,  south  of  it,  there  appears  to  be  three  continuous 
workable  beds  of  coal,  locally  known  as  the  upper,  middle  and  lower  beds;  or, 
first,  second  and  third  beds,  numbering  from  the  top,  downwards.  Of  these, 
only  the  lower  bed  is  found  east  of  the  axis,  and  of  the  Big  Vermilion,  with  the 
exception  hereader  noticed.  A  fourth  workable  bed  appears  in  the  south  part 
of  the  county.  The  course  of  the  Big  Vermilion  appears  to  have  been  deter- 
mined by  the  influence  of  the  axis  south  of  the  Illinois  river,  in  disturbing  the 
strata  of  the  Coal  Measures.  Evidences  of  this  are  apparent,  extending  far  into 
Livingston  county.  A  full  section  of  the  Coal  Measures,  as  exposed  in  this 
county,  is  as  follows :  At  the  point  where  the  top  of  the  section  was  taken,  the 
Drift  covered  the  Coal  Measures  to  the  depth  of  ten  feet,  consisting  of  gravelly 
clay,  covered  with  soil. 

SeeUan, 

1.  Olaj ;  blue  and  ehalj,  ochreous  toward  the  bottom 8  feet 

2.  Goal ;  soft  and  rotten 1 

8.  Claj ;  shaly,  dark  olive-colored,  some  ocbreous ;  bottom  1  foot  dark 

reddish-brown 11 

4.  Limestone ;  argillaceous,  slightly  shalj 1 

Limestone ;  fossiliferous  and  argillaceous,  solid 1 

5.  Shale  ;  olive-black,  bituminous,  gra}  ish 1 

6.  Marly  limestone;  fossiliferous 2 

1.  Coal 1 

8.  Fire-clay 0 

9.  Blue  shale,  underlaid  w'th  brown 16 

Blueshale ^ 2 

Brown  shale > 8 

10.  Limestone ;  gray,  seven  to  nine  feet,  (LaSalle  quarries) 9 
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11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
81. 
82. 
88. 
34. 
85. 
86. 
87. 
88. 
89. 
40. 
41. 
42. 
48. 

44. 
45. 
46. 
47. 
48. 
49. 

50. 
51. 
52. 
58. 
54. 
55. 
56. 
57. 
58. 


Shale ;  blue  aud  grayish,  one  to  three  and  a  half  feet. 

Limestone ;  gray,  seyen  to  twelve  feet 

Shale 


8  feet   6  inches 


Limestone;  blue. 
Black  slate  . . . . . 
Coal 


Blue  shale. .. . 
Blue  limestone. 
Blue  shale. .. 
Blue  limestone 
Coal 


Fire-claj 

Bhie  shale ,. . 

Gray  limestone 

Blue  shale 

Gray  limestone 

Blue  shale 

Blue  limestone 

Blue  shale «... 

Black  slate 

Blue  shale 

Limestone ;  marble-streaked 

Blue  shale 

Blue  limestone 

Brownish-red  shales 

Limestone 

Brownish-red  and  brown  shale 

Sandstone 

Silicious  shale 

Slaty  shale 

Black  slate 

Coal,  four  Ind  a  half  to  fiye  feet 

Fire-clay 

Dark-colored  and  brownish  clay 

Sandstone 

Black  slate 

Coal,  three  to  nine  feet,  usually  six • . 

Fire-clay,  two  to  four  feet 

Shale,  silicious  and  argillaceous • 

Sandstone,  fifteen  feet,  increasing  in  the  south  and  south-west  part 

of  the  county  to  thirty-five  feet 

Shales,  blue-brown  and  black 

Black  slate 

Black  and  greenish  clay 

Argillaceous  limestone 

Shales,  brown  and  olive,  with  limestone 

Black  argillaceous  limestone.   • 

Black  slate 

Fire-clay  five  feet ;  blue  clay  six  feet 

Argillaceous  limestone •  • •...••• 

—34 
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69.  Blue  clay  shales,  with  bands  of  nodules 22  feet 

60.  Black  slate 1  •*    4  inches 

61.  Sandstone;  argillaceous , 1  **    o      ** 

62.  Dark  clay  shales,  with  septaria  in  the  bottom 8  *  *    6      '  * 

68.  Black  slate  and  shale,  with  nodules,  spherical  and  oval 2  *  *    9      *  * 

64.  Blue  clay,  some  shaly,  fifteen  to 18  *  * 

65.  Coal 4  ** 

66.  Fire-clay,  thin  and  sandy,  six  to  ten  inches 0  *  *   10  inches 

67.  Sandstone,  three  to 6  ** 

68.  Fire-clay,  light  and>dark-blue 6  '  * 

69.  Brown  shales;  bottom  silicious 5  ** 

70.  Black  slate  and  shale 6  *  * 

616  feet  0  inches 

Fossils. — ^Tbe  highest  fossiliferous  bed  found  in  the  limestone  numbered  four 
in  the  section,  contains  Spiri/er  plano^onvcxus.  The  marly  limestone,  No.  6, 
has  abundance  of  Chonetes  mesoloba,  H^mipronites  crenistria^  and  Myalina 
recurvirostris. 

No.  10,  which  is  the  LaSalle  quarry  rock,  contains  Productus  costatus  (?),  P. 
punctatus^  Spiri/er  cameratusy  Athyris  svbtUila — all  abundant — ^and  sometimes 
Pinna  per-acuta,  and  ContUaria,  Found  a  single  specimen  of  Macrocheilm 
undetermined. 

No.  45  contains  Solenomya  soleni/ormts,  Cox^  and  an  Orthocercts^  both  in 
pyrites.  If  not  mistaken  in  the  identity  of  the  Eirkpatrick  coal,  referred  to 
hereafler,  the  slate  over  which  would  be  No.  45  of  the  section,  there  also  belong 
to  this  stratum,  Solenomya  radiataj  Aviculopecten  Cozanus  ^?),  Gardenia  fro- 
giiisj  Petrodus  occidentalism  or  dermal  plate  of  fish.  Nautilus  lUinoisensiSj  OrthO' 
ceras  RusKensiSy  McC,  Nuctda^  Goniatites,  and  Discena,  Pleurotomariay  etc. 

No.  49 — Sandstone. — ^The  base  of  this,  wherever  exposed,  shows  more  or  less 
broken  fragments  of  fossil  coal  plants  undetermined,  with  SigildHa  and  Cala- 
mites  not  uncommon.  A  single  very  handsome  specimen  of  Lepidodendron  was 
seen,  taken  from  this  at  Marseilles.  This  bed  of  fragmentary  fossil  plants  is 
the  more  noticeable  because,  in  Livingston  county,  it  is  represented  by  a  bed 
of  coal  eigl^tecn  inches  thick. 

No.  50. — Rhi/nchonella  Osagentisy  Spiri/er  Kentuckenm^  Spiri/er  piano-can- 
vexus,  Orthis  carbonaria,  Swallow,  Chonetes  Mesolohay  C,  Flemingii,  Bemipronites 
crassusy  Bellerophon  carhonaria^  and  Pleurotomaria  grayviUensis.  Fossil  wood 
was  found  in  the  black  shale  of  this  stratum,  in  a  shaft  of  the  Illinois  Valley 
Coal  Company,  near  LaSalle. 

No.  51. — ^Black  slate  has  Aviculopecten^  and  small,  flat,  lensiform  nodules, 
about  one  inch  in  diameter.     None  found  containing  anything  organic. 

No.  52 — Bemipronites  cra,ssuSj  M.  and  H.,  Chonetes  Mesohha^  C.  granuli/era^ 
Afhi/ris  Royissii^  Productus  longispinus. 

No.  53. —  ChoneteSj  Productus  langispinu^Sj  Cyathoxonia  Proli/era,  (?)  McC, 
and  Orinoid  stemsj  very  abundant. 
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No.  56. — ^Blaok  elate,  Amculapecten  Coxanus^  and  occasional  large  nodules 
of  black  argillaceous  limestone,  oval  and  flattened.  In  section  5,  township  31, 
range  3  east,  near  tbe  south  line  of  the  section,  where  this  slate  makes  its  last 
appearance  in  ascending  the  river,  it  has  four  inches  of  good  coal  underlying 
it,  the  bottom  two  inches  of  the  slate  being  almost  a  cannel  coal.  This  slate, 
and  51,  are  almost  inyariably  found  exposed  together,  with  the  associated  strata 
between,  and  increasing  in  thickne<)s  southward. 

No.  60. — ^This,  I  think,  is  the  representatiye  of  the  Trenton  coal,  which, 
with  its  accompanying  fossils,  will  be  noticed  hereafler. 

No.  62. — In  the  bottom  of  these  shales  are  many  septaria;  large  specimens 
are  common,  some  aa  much  as  two  and  a  half  feet  in  diameter,  form  irregular 
spherical,  the  internal  markings  generally  beautiful. 

No.  63. — ^The  nodules  of  this  stratum  are  black  argillaceous  limestone,  probably 
iron-stone,  form  mostly  spherical,  all  sizes  up  to  a  yard  in  diameter,  some  flat- 
tened, and  oyal,  occasionally  spherical,  with  an  equatorial  band. 

No.  66. — Lower  LaSalle  coal. — Fossils  found  were  Solenomya  radiata,  M. 
and  W. — Nucula  ventrkosa^  Hall — ^in  the  clay  over  the  coal.  A  very  small 
specimen  of  Leptriodendron  was  found.  Fossils  are  rare  in  this  county,  associ* 
ated  with  this  coal,  so  far  as  my  observations  extend. 

In  the  section,  from  forty-six  downward,  there  is  an  increase  of  thickness,  ap- 
parently in  a  southern  direction,  in  the  outcropfb  of  the  Big  Vermilion. 

The  lower  LaSalle  coal.  No.  65  of  the  section,  has  been  traced,  with  its  asso- 
ciated strata,  to  the  vicinity  of  Morris,  in  Orundy  county.  It  is  undoubtedly 
No.  1  B  of  the  general  section  of  the  Coal  Measure,  or  coal  No.  2  of  the  Illinois 
river  section,  established  in  the  Illinois  survey,  the  equivalent  of  the  fine  coal 
at  Murphysboro,  in  Jackson  county. 

The  middle  LaSalle  coal.  No.  46  in  the  section,  is  coal  No.  5  of  the  Illinois 
section,  according  to  Prof.  Worthen's  general  section  of  the  Coal  Measures 
in  central  and  northern  Illinois;  and  the  upper  LaSalle  coal.  No.  42  in  the 
section,  is  No.  6  of  the  Illinois  section. 

'  Tbe  coal  found  in  the  south  part  of  the  county,  at  Streator,  not  shown  in  the 
section,  would  come  in  as  No.  3  (?)  of  the  Illinois  section.  No.  5  is  considered 
by  Prof.  WoRTHEN  as  the  equivalent  of  the  DuQuoin  bed  in  Perry  county. 

The  upper  part  of  the  section,  down  to  No.  10,  was  taken  in  the  excavation 
of  the  Illinois  Central  Railroad,  adjacent  to  LaSalle,  the  only  places  affording 
good  exposures.  From  10  to  43,  the  section  is  chiefly  from  the  shaft  of  the 
LaSalle  Coal  Mining  Company,  that  being  the  best  detailed  record  of  this  por- 
tion. From  43  to  70  is  firom  shafls  of  the  Illinois  Valley  Coal  Company,  Northern 
Qlinois  Coal  and  Iron  Company,  and  Peru  Coal  Company,  compared  with  out- 
crop observations  along  the  Big  Vermilion.  The  best  and  most  carefully  kept 
detailed  record  of  this  portion,  by  either  of  the  coal  companies,  is  that  of  the 
Illinois  Valley  Coal  Company. 
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The  extreme  bottom  of  the  Coal  Measures  was  not  seen.  After  a  yery  careful 
search  among  the  outcrops,  I  was  unable  to  find  anything  lower  than  No.  68, 
which  appears  to  be  the  usual  parting  between  the  Coal  Measures  and  the 
Trenton,  where  thej  meet.     Nos.  69  and  70  were  obtained  from  the  shafts. 

The  exposures  of  the  Big  Yermilion,  from  its  mouth  to  Yermilionviile,  em- 
brace the  whole  section,  except  Nos.  69  and  70,  different  portions  being  seen 
at  intervals.  Above  Yermilionviile,  to  section  8,  township  31,  range  3  east, 
the  exposures  along  the  river  are  from  No.  48  to  62.  The  frequently  recurring 
sandstone  bluff,  with  from  twelve  to  eighteen  feet  of  massive  sandstone,  being 
No.  49. 

In  this  division  of  the  river,  there  is  no  workable  coal  outcropping  in  the 
banks,  though  coal  numbered  46  in  this  section  would  generally  be  found  not  far 
from  the  left  bank.  In  a  single  instance,  it  was  found  outcropping  in  the  left 
bank,  at  low-water  level,  sixteen  to  twenty  inches  thick,  on  the  north-west 
quarter  of  the  south-west  quarter  of  section  24,  township  32,  range  2  east. 

One  hundred  yards  down  the  river  from  this  point,  on  the  right  bank,  a 
boring  made  eight  or  ten  feet  above  the  river  bed,  struck  the  coal  numbered 
65,  at  forty  feet,  or  about  thirty  feet  below  the  bed  of  the  river.  It  is  here 
reported  four  and  a  half  feet  thick.  This  latter  coal,  known  locally  at  LaSalle 
as  the  lower  bed,  everywhere,  above  Yermilionviile,  underlies  the  river.  Below 
that  point,  it  is  mined  above  the  river,  at  Lowell,  and  at  intervals,  as  far  down 
as  half  a  mile  below  Deer  Park.  The  coal  mined  at  Big  Bend  is  this  bed. 
The  coal  exposed  high  up  in  the  bluff,  which  can  be  seen  to  the  south  from 
the  entrance  to  Deer  Park,  is  No.  46  of  the  section,  or  LaSalle  middle  bed. 
It  is  here  two  feet  five  inches  thick,  and  has  a  covering  of  shale. 

No.  65  is  concealed  behind  the  talus  below.  No.  42  may  also  be  seen  in 
the  point  of  the  bluff  formed  by  the  first  ravine,  higher  up  the  river,  on  the 
same  bank.  This  is  LaSalle  upper  bed.  The  lower  bed  has  also  been  mined 
extensively  at  its  outcrop  at  the  railroad  tunnel,  and  along  the  Little  Yermilion; 
also  worked  at  Ottawa,  and  along  the  river  blufb  west  of  there,  at  Dayton,  and 
north-east  of  Utica. 

Above  section  8,  township  31,  range  3  east,  there  is  a  sudden  change  in  the 
appearance  of  the  sandstone  No.  49,  with  an  increase  of  thickness,  how  much, 
not  determined,  as  the  base  was  not  seen ;  and,  presently,  a  coal  bed  appears 
above,  known  as  the  Kirkpatrick  coal.  It  is  first  seen  in  the  east  part  of  section 
8,  extends  across  section  9,  seen  on  both  banks  here,  and  reaches  a  short  distance 
into  the  south-west  comer  of  section  10,  and  abruptly  terminating  near  where 
the  line  between  sections  10  and  11  crosses  the  river.  At  this  furthest  point  up 
the  river,  it  is  known  as  Cook's  bank.  It  increases  in  thickness  ascending  the 
river,  and  at  Cook's  bank  and  Kirkpatrick's  openings,  one  quarter  of  a  mile 
beloWj  it  is  eight  feet  thick,  with  a  covering  of  eight  feet  of  black  slate,  the 
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lower  four  feet  of  which  is  highly  bitominous.    The  slate  is  covered  with  about 
eight  feet  of  gravelly  clay  of  the  Drift. 

The  appearance  of  the  strata  underlying  this  coal,  where  the  river  crosses  it 
at  the  lower  end,  indicates  a  fault;  but  at  the  upper  end,  at  Cook's  bank,  it  is 
somewhat  like  a  shelving  shore  at  the  line  dividing  it  from  the  adjacent  strata. 
As  a  whole,  it  looks  like  an  ancient  river  valley  filled  up.  I  felt  great  uncer- 
tainty at  first  about  the  identity  of  this  coal ;  but,  after  visiting  it  three  times, 
and  a  very  careful  study  of  the  adjacent  strata,  I  became  convinced  that  it  is 
the  LaSalle  middle  bed.  No.  46  of  the  section.  The  river  crosses  through  it  for 
about  one  mile  and  a  half.  It  is  either  an  isolated  outlier  of  this  bed,  or  is  con- 
nected with  the  nudn  body  in  a  south-west  direction.  I  am  inclined  to  the 
opinion  that  its  appearance,  as  presented  here,  is  due  to  two  faults,  letting  it 
down  firom  a  higher  level,  where  it  would  belong  according  to  the  adjacent  strata 
on  each  side;  the  greater  fault  being  on  the  down-river  side. 

Above  this  point,  no  coal  appears  again  in  the  river  bluffs  until  opposite  the 
mouth  of  Eagle  creek,  in  the  south-west  corner  of  section  23  of  the  same  town- 
ship. Here,  another  bed  of  coal,  not  before  seen,  comes  in  abruptly.  It  is 
variously  known  as  Eagle  creek,  Prairie  creek,  Hard-scrabble  and  Reading 
coal,  from  the  several  localities  where  heretofore  mined ;  but  will  be  henceforth 
more  extensively  known  as  the  Streator  coal,  from  the  town  of  that  name  recently 
established  by  the  Vermilion  Ooal  Company,  on  the  east  bank  of  the  river^  in 
the  south-east  quarter  of  section  26,  in  the  same  township;  which  has  now 
become  the  principal  mining  point,  and  from  which  the  Coal  Company  has  this 
year  (1867)  completed  a  railroad  to  Wenona,  on  the  Illinois  Central  railroad, 

twelve  and  a  half  miles  distant. 

No  boring  having  been  made  down  to  the  coal  which  is  below  No.  65  of  the 
section,  I  am  unable  to  determine  its  position  absolutely;  the  few  fossils 
obtained  being  different  from  any  obtained  elsewhere,  and  the  exposures  of  the 
strata  not  affording  the  means  of  tracing  the  connection  with  certainty.  I  feel 
tolerably  certain,  however,  that  its  place  in  the  section  is  represented  by  the 
black  slate,  numbered  60. 

The  general  section  was  made  up  entirely  from  the  shafts  and  exposures  of 
the  Vermilion,  from  its  mouth  to  township  31 ,  range  3  east ;  throughout  this 
range  everything  being  easily  traced. 

There  is  a  fine  exposure  in  the  bluff*  on  which  the  town  of  Streator  stands, 
of  the  strata  overlying  this  ooal.  It  is  a  body  of  clay,  slightly  arenaceous  and 
micaceous,  the  upper  portion  shaly,  and  is  from  twenty-five  to  thirty-five  feet 
thick,  the  increase  of  thickness  up  the  river,  just  above  the  town;  the  coal  and 
strata  above  dipping  to  the  south-east.  This  clay  is  interstratified  with 
numerous  bands  of  nodules,  mostly  of  sandstone,  with  a  band  or  two  of  small 
septaria,  fifteen  or  twenty  feet  above  the  coal.  The  nodules  change  somewhat 
on  ascending  in  the  section,  showing  a  little  lime  and  iron  forming  iron-stones. 
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The  dip  carries  the  coal  aoder  the  river  Dear  the  soath  Hoe  of  the  town. 
Another  exposure,  half  a  mile  below  the  railroad  bridge,  near  the  north  line  of 
the  Bouth-woflt  quarter  of  section  26,  on  the  left  bank  of  the  river,  affords  a 
detailed  section  belon  the  coal,  vhioh  is  given  below.  From  the  town  to  this 
point  the  river  raas  on  the  outcrop,  cutting  off  the  coal  from  the  lefl  elde.  The 
ooal  oroBses  at  the  point  where  the  section  ia  taken.  Here,  the  river  runs  dae 
north. 
SoelA 


The  oat  here  ^ven  of  the  section  will  show  this  outcrop,  which  is  repeated 
almost  identical,  on  the  right  bank  of  the  river,  opposite  the  month  of  Eagle 
creek,  half  a  mile  below. 

I.  Soil  and  clitT 0  feet 

8.  Shilee 0     " 

8.  Oo»l ;  Stnalor  Ud 5    " 

4.  D»rk  shale 1     " 

B.  Black  iltte S    " 

0.  Clay ;  olive,  brown  ani]  ochreou*,  with  baods  of  oodnleB ;  foar  inches 

of  fire-ola;  at  the  top,  and  two  inches  of  argillaceous  limestoDe  at 

the  bottom 2     " 

?.  Shale ;  blue  at  the  (op,  dark  aod  almost  a  elate  at  the  bottom,  with 
bands  of  dark  nodules,  and  two  bands  of  ai^lllaceous  Hmeatone, 

each  four  inches  thick *. ..    .  11     "    2  inches 

8.  Sandstone;  thia-bedded 6    "   0     " 

B.  Coal;  twelve  to  eighteen  invbea I     "    6     " 

10.  Shu  I;  sandstone  1  gra; 2    "    6     " 

II.  Sanddtone;  moetlf  thin -bedded  2a     " 

The  base  of  the  sandstone  ia  not  seen  here ;  but  half  a  mile  down  the  river, 
where  it  appears  again,  it  rests  upon  shale,  somewhat  silicions.  No.  5  has  some 
indistinct  fossil  impressions — several  forms  of  Ganoid  fiah-scales,  iniprcBsions 
of  fish-teeth,  and  Lepidodendron.  The  nodules  of  No.  6  contain  beautifully- 
preserved  specimens  of  Leia.  They  are  also  foand  in  the  bonds  of  limestone 
of  No.  1;  and  in  the  slate  of  No.  7  a  few  leaves  of  Neuropteris  hirsula.  In 
the  bottom  of  this  were  a  few  Calamita. 

In  digging  a  drdn  below  the  coal-bed,  in  the  mine,  a  very  fine  branching 
specimeD  was  found  of  Lepidodendron  (f),  and  fine  large  leaves  of  NeuroplerU 
hiTt\Ua.    These  were  &om  No.  6  of  the  seetios.    Another  exposure  of  the 
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strata  between  two  and  eleven,  one-fourth  mile  above  the  bridge,  and  close 
to  town,  does  not  afford  as  complete  a  section.  The  thin  bed  of  coal  is  entirely 
wanting. 

The  record  of  a  series  of  thirteen  borings  made  by  the  Yermilion  Coal  Com- 
pany, kindly  furnished  by  the  Secretary,  Colonel  Ralph  Plumb,  materially 
assisted  me  in  studying  this  coal.  They  show  that  the  northern  boundary 
of  this  coal  runs  in  a  north-east  course  from  the  mouth  of  Eagle  creek, 
through  the  south-east  corner  of  section  14  and  in  the  north-east  quarter 
of  section  13,  trending  east  without  touching  the  north  line  of  13.  Its  course 
was  not  traced  farther  east.  From  my  own  observations  I  am  satisfied  that  its 
extent  west  of  the  river,  at  its  northern  boundary,  is  confined  to  the  little  strip 
in  the  north-west  quarter  of  section  26,  and  a  triangular  shaped  piece  in  the 
north  half  of  section  27,  extending  up  Eagle  creek,  probably  not  more  than  one 
mile,  the  creek  forming  its  northern  boundary.  This  appears  to  be  the  north- 
west comer  of  the  general  area  of  this  coal-bed.  It  may  be  on  the  west  side 
of  the  river  again,  in  section  35,  and  extend  into  34,  possibly.  By  the  borings 
the  coal  was  found  to  range  from  four  and  a  half  to  five  and  a  half  feet  in 
thickness.     Where  mined  at  the  town  it  is  five  feet. 

A  noticeable  feature  of  this  bed  at  Streator  is  a  thin  blue  clay  band,  one- 
fourth  of  an  inch  thick,  running  through'  it,  about  three  feet  from  the  top. 
Near  the  south-west  corner  of  the  south-east  quarter  of  section  36,  this  clay 
band  has  increased  to  six  or  eight  inches,  while  no  increase  waa  observed  in  a 
boring  one-half  mile  north-west  of  this  point.  Near  the  south-east  corner 
of  the  north-east  quarter  of  section  1,  township  30,  range  3  east,  Livingston 
county,  this  band  has  increased  to  one  foot.  Near  the  south-west  comer  of  the 
south-east  quarter  of  same  section  it  is  fifteen  inches,  and  farther  up  the  river, 
in  Livingston  county,  its  thickness  is  reported  at  two  and  a  half  feet,  show- 
ing a  regular  increase ;  but  no  data  was  obtained  far  enough  up,  to  show  the 
limit  of  this  increase,  as  the  coal  goes  under  the  river  finally  a  few  mUes  above 
Streator,  and  affords  no  farther  range  for  observation.  Whether  it  is  two  beds 
of  coal  that  come  together  near  their  northern  border,  or  whether  this  is  a  clay 
parting  that  runs  out  again  to  the  south,  is  yet  unknown.  I  am  disposed  to 
regard  it  as  two  beds,  and  the  difference  in  quality  of  the  upper  and  lower 
portions  favors  this  idea.  The  upper  portion  is  much  the  best  coal,  according 
to  common  report. 

The  thin  bed,  twelve  to  eighteen  inches  thick,  underlying  this  coal,  is  mined 
to  some  extent  on  Eagle  creek,  and  is  reported  to  be  of  finer  quality  than  the 
other,  though  the  upper  three  feet  of  the  Streator  coal  is  of  superior  quality. 
The  roof  of  the  Streator  coal  is  clay,  somewhat  silicious,  hard  and  firm,  and 
appears  to  stand  well. 

Area  of  the  Coal, — ^All  that  portion  of  the  map  showing  the  Coal  Measures) 
is  underlaid  with  the  lower  bed— coal  No.  2,  of  the  Illinois  general  section — 
except  at  some  points  in  its  northern  margin,  where  only  the  underlying  clay 
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will  be  found ;  but,  generally,  the  coal  will  be  foand  not  far  from  the  margin. 
On  account  of  its  thinness,  and  the  amount  of  covering  over  it,  throughout  a 
large  area  it  has  no  value.  This  is  the  case  with  all  that  lying  between  Utioa 
and  Fox  river,  north  of  the  Illinois,  and  the  northern  half  or  two-thirds  of  that 
lying  between  Fox  river  and  the  east  line  of  the  county,  north  of  the  Illinois. 
The  exceptions  to  this,  are  where,  from  a  good  blu£f  exposure  and  a  thin  cover- 
ing, it  may  be  profitable  to  work  it  in  a  small  way,  by  stripping  the  overlying 
strata.  It  is  worked  some  in  this  way  north-east  of  Utica,  along  the  bluff  of 
the  Illinois,  on  top  of  Buffalo  Rock,  in  the  bottom  adjacent  to  Ottawa,  and 
near  Dayton.  In  the  north-west  quarter  of  the  south-west  quarter  of  section  35, 
township  34,  range  2  east,  it  is  reported  twenty-two  inches  in  a  well.  Eighty 
rods  east  of  the  center  of  section  4,  township  33,  range  2  east,  where  the  road 
crosses  Clark's  run,  a  little  outcro^f  of  light-colored  clay  may  be  seen,  which  is 
No.  68  of  the  LaSalle  county  section  underlying  this  coal.  The  coal  does  not 
extend  so  far  west  at  this  point.  In  the  north-west  quarter  of  section  3,  it  is 
found  eighteen  to  twenty-two  inches  thick. 

By  the  wells,  some  of  which  were  sunk  to  the  St.  Peter's  sandstone,  and 
borings  put  down  in  the  south-east  quarter  of  section  23,  and  north-west  quarter 
of  section  26,  which  reaches  St.  Peter's  sandstone,  together  with  the  depression 
of  the  country  forming  the  sloughs  of  the  Tomahawk,  I  was  able  to  define  the 
Coal  Measures  across  this  township,  (township  34  north,  range  2  east),  with 
tolerable  certainty.  Between  that  township  and  Mission  creek,  no  positive 
data  was  obtained.  The  coal  thins  out  ascending  Fox  river,  and  the  last  trace 
of  anything  reliable,  was  obtained  in  Mission  creek.  A  few  inches  of  coal  in 
the  bluff  above  the  mouth,  and  some  small  fragments  of  fossil  plants  in  sand- 
stone, belonging  to  the  Coal  Measures,  was  all  that  was  obtained  here. 

With  this  data,  and  what  was  derived  from  a  general  study  of  the  St.  Peter's 
sandstone  immediately  underlying  it  at  all  the  sections  north  of  the  Illinois, 
east  of  Utica,  I  fixed  the  boundary  of  the  Coal  Measures,  as  indicated  on  the 
map.  Some  lumps  of  coal  have  been  found  in  gravel  at  Milford,  wbere  Fox 
river  enters  the  county;  also,  four  inches  of  coal,  overlaid  with  sand,  was  found 
in  the  bend  of  the  Little  Vermilion,  in  the  south-east  quarter  of  the  north-east 
quarter  of  section  35,  near  Homer.  Near  the  center  of  section  25,  about  one 
mile  and  a  quarter  above  the  last  point,  a  similar  deposit  was  reported  as  having 
been  found.  These  I  regard  as  only  evidences  that,  prior  to  the  Drift  period 
the  coal  extended  farther  north  than  it  does  now. 

Below  Dayten,  near  the  tewn,  the  coal  is  eighteen  to  nineteen  inches  thick, 
and  has  been  worked  some.  At  the  mouth  of  Fox  river,  it  is  twenty-two 
inches.  At  Marseilles,  a  boring  in  the  bed  of  the  tail-race  reached  it  thirty- 
nine  feet  below.  Keported  here  to  be  twenty-five  inches  thick.  No  data  with 
respect  to  this  coal  was  obtained  east  of  this  point,  nearer  than  Morris. 

At  Marseilles,  in  the  river  bank,  near  the  bridge,  the  slate  No.  51  or  56 
of  the  LaSalle  section,  appears  in  the  bank.    This  shows,  in  connection  with 
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the  boring  referred  to,  that  the  lower  part  of  the  Coal  Measures  are  thioDiog 
out  to  the  eastward.  The  sandstODe  bluff  at  the  town  is  No.  49  of  the  section, 
and  is  here  thirty  to  thirty-five  feet  thick.  A  £ne  specimen  of  Calamite  wds 
obtained  from  the  base  of  this.  Half  a  mile  east  of  this,  coal  No.  46  of  the 
section  has  been  opened  and  worked.  Its  area  was  not  determined,  but  it 
appears  to  be  quite  limited,  like  a  pocket.  A  yery  fine  specimen  of  Lepvdo- 
dendron  was  shown  me,  taken  from  the  sandstone  at  the  town. 

Along  the  south  bluff  of  the  Illinois  riyer  this  lower  coal  ranges  from  twenty- 
four  inches,  at  Ottawa,  to  two  feet  and  six  inches  east  of  Little  Rock,  near  the 
mouth  of  Vermilion.  At  Little  Rock,  on  the  west  side  of  the  axis,  it  is  three 
feet  and  six  inches.  This  coal  becomes  thicker  southward.  The  farthest  south 
I  haye  knowledge  of  it,  is  the  report  of  a  boring  in  section  24,  township  32, 
range  2  east,  where  it  is  four  and  a  half  feet  thick.  Along  the  Little  Vermilion 
the  outcrops  of  it  are  from  two  and  a  half  feet  to  three  and  a  half  feet  thick 
where  worked.  In  a  shaft  of  the  Northern  Illinois  Coal  and  Iron  Company,  it 
is  four  feet  thick;  the  nunc  in  the  Peru  shaft,  and  the  Illinois  Valley  Coal 
Company's  shaft,  and  three  feet  and  a  half  in  this  Kenosha  shaft,  one  mile 
south-east.  These  are  the  only  shafts  that  haye  been  sunk  to  it  away  from  the 
outcrop.  This  coal,  where  worked,  yaries  yery  little  in  thickness,  and  is  quite 
uniformin  quality.  A  bad  feature  about  mining  it,  is  the  character  of  the  roof, 
which  is  clay,  and  requires  to  be  well  supported ;  the  rooms  for  the  same  reason 
fihould  be  worked  with  less  width  Uian  the  beds  aboye,  which  have  good  slate 
roofs. 

The  Streator  Coed,  which  is  the  next  workable  bed  aboye  this,  has  been 
before  referred  to,  and  its  northern  boundary,  so  far  as  known,  described.  In 
a  south-west  direction,  it  is  possible  this  bed  may  extend  oyer  the  greater  part 
«f  townships  29  and  30,  range  2  east,  but  nothing  whateyer  is  known  about  it 
in  these  townships. 

7%6  LaSaUe  Middle  Bed — ^No.  46  of  the  section — ^has  a  peculiarity  not  found 
in  either  of  the  others.  It  has  a  tendency  to  a  lensiform  arrangement,  caused 
by  resting  upon  an  uneyen  bed.  The  coyering,  also,  is  uneyen,  apparently  from 
the  actaon  of  currents,  leyeling  down  the  strata  oyer  the  coal,  and  sometimes 
part  of  the  ooal  itself.  This  feature  has  giyen  rise  to  the  opinion,  among  those 
not  funiliar  with  it,  that  where  the  ooal  is  decreasing  in  thickness,  it  is  going  to 
run  out  where  mined  in  the  shafts.  This  is  also  the  cause,  I  suppose,  of  its  less 
frequent  appearance  than  the  other  beds  in  the  outcrop,  and  the  great  thickness 
it  sometimes  reaches— eight  to  nine  feet. 

To  the  west  of  the  great  axis,  there  is  a  gentle  synclinal  axis,  the  center  of 
which,  from  obseryations  in  the  biuf&  of  the  Illinois,  appears  to  be  about  at  the 
mouth  of  the  Little  Vermilion;  and  it  runs  parallel  with  the  great  axis.  This 
is  confirmed  by  the  lay  of  the  coal,  as  found  in  mining  from  the  shafts  that  lie 
near  this  line.     The  strata  rise  again  to  the  westward,  about  fifty  feet  to  the 
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mile,  to  a  point  in  Peru,  where  a  gentle  anticlinal  gives  a  western  dip  again. 
The  Pern  shaft  was  struck  on  this  anticlinal,  and  the  Company  failed  to  find  the 
middle  coal ;  but  found  the  strata  below  regular  to  the  lower  coal,  which  they 
mined.  On  this  axis,  at  this  point,  the  middle  coal  has  been  cut  away  in  the 
manner  before  described,  I  suppose;  and  it  is  not  improbable  that  along  this  axis 
this  coal  will  be  as  uncertain  as  along  the  upturned  eastern  outcrop  of  it.  I 
think  itoan  always  be  depended  upon  a  little  distance  away  from  either  anticli- 
nal, toward  the  synolinal  axis,  and  again  to  the  westward  of  Peru.  This 
anticlinal  at  Peru  appears  to  be  parallel  with  the  main  axis,  about  north  33 
degrees  west. 

This  bed  of  coal,  then,  may  be  considered  as  occupying  all  the  area  included 
in  the  Coal  Measures  west  of  the  great  axis,  a  little  distance  from  its  eastern 
margin. 

The  center  line  of  the  great  axis,  if  extended  southward  from  Deer  Park,  in 
the  same  course  it  has  from  thence  northward  in  the  county,  would  strike  the 
south-east  comer  of  section  32,  township  31,  range  3  east.  This  is  probably 
not  far  from  the  fact  with  regard  to  it.  The  Vermilion  would  cross  it  not  far 
from  the  south  line  of  section  15,  township  32,  range  2  east.  At  Yermilionville, 
and  below,  the  dip  is  always  south-westerly;  while  above  this  line  of  crossing, 
the  general  dip  observed  was  alwajs  south-easterly. 

The  southern  dip  of  the  formations  below  the  Coal  Measures  would  carry 
them  down  until  they  were  depressed  enough  to  admit  this  bed  on  the  east  side 
of  the  great  axis;  and  I  think  it  possible  that  this  bed  may  yet  be  found 
extending  over  township  31  north,  ranges  4  and  5  east,  a  large  part  of  township 
32,  range  5  east,  and  the  south  east  part  of  township  32,  range  4  east,  with 
patches  of  it  north-west  of  this  area,  as  far  as  a  line  drawn  from  Marseilles  to 
where  the  Vermilion  crosses  into  township  32,  range  2  east. 

The  LaSaHe  Upper  Bed — No.  42  of  the  section — like  the  lower  bed,  is  quite 
regular,  varying  from  four  and  a  half  to  five  feet  in  thickness,  as  usually  found. 
Its  area  is  co-extensive  with  the  Coal  Measures  west  of  the  great  axis,  except  a 
narrow  marginal. border  along  this  line,  and  at  its  northern  boundary.  I  do  not 
suppose  this  bed  will  be  found  east  of  the  Big  Vermilion,  above  Lowell,  unless 
in  the  south-east  part  of  the  county^  occupying  a  smaller  range  than  has  been 
indicated  for  the  middle  bed.  I  have  not  learned  of  any  boring  within  this 
range.  The  Peru  shafl  went  through  this  bed  with  three  feet  and  eight  inches 
of  coal.  A  boring  made  near  the  center  of  section  11,  township  32,  range  2  east, 
reached  coal  at  one  hundred  and  ninety-eight  feet,  reported  thirty-one  inches 
thick.  Another  boring  near,  reached  coal  at  one  hundred  and  sixty-two  feet, 
seven  feet  thick.  No  sections  of  the  strata  were  obtainable,  and  no  other  data 
given  than  above.  This  is  probably  No.  46  of  the  section,  and  I  presume  is  the 
extension  of  the  Eirkpatrick  coal  to  the  main  body. 
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Quality  of  the  Coal. — Of  the  coals  mined  at  LaSalle  and  vicinity,  the  most 
popular  in  the  market  is  the  middle  bed.  The  upper  bed  is  a  lighter  coal,  dry, 
free  burning,  with  an  open  fire,  and  is  a  good  steam  coal,  but  consumes  more 
rapidly  than  either  of  the  others.  It  is  a  little  harder  to  mine  than  the  middle 
coal,  and  has  some  pyritous  bands  running  through  it  near  the  top,  which  pro- 
duce inferior  coal.     The  mining  of  this  bed  is  almost  suspended. 

The  middle  bed,  from  which  the  chief  source  of  supply  is  derived,  makes  a 
denser  fire;  is  also  a  good  steam  coal,  largely  used  on  the  Illinois  Central  and 
Northwestern  Railroads  for  locomotives,  and  is  the  popular  coal  for  domestic 
use;  also  used  in  blacksmithing,  by  selecting  it.  It  is  mostly  mined  with 
powder,  without  undermining  with  the  pick.  In  burning  it  lasts  longer  than 
the  upper  bed  in  an  ordinary  fire.  The  glass  companies  use  it  in  preference  to 
the  lower  coal,  owing  to  its  making  a  fire  better  suited  to  their  work,  and  more 
economical  than  the  lower  coal,  from  the  manner  in  which  they  burn  it.  It 
is  a  tolerably  pure  coal,  has  but  little  pyrites,  and  that  in  stratified  bands, 
easily  removed  in  mining.  It  often  carries  a  band  of  cannel  coal  on  top,  from 
three  to  eighteen  inches  in  thickness,  which  is  of  sufficiently  good  quality  to 
be  marketed  with  the  rest. 

The  lower  coal  is  the  most  highly  bituminous  of  any  of  the  beds,  cakes  in 
burning,  and  throws  off  a  dense  flaky  soot,  like  Pittsburg  coal ;  lasts  longer  in 
burning,  and  appears  to  be  a  stronger  heating  coal,  if  properly  burned,  than 
either  of  the  others.  It  is  an  excellent  coal,  but  has  one  drawback  in  having 
pyrites  disseminated  in  very  thin  scales  in  the  vertical  seams,  which  can  not  be 
removed  in  mining,  but,  if  very  carefully  selected,  is  an  excellent  blacksmith 
coal. 

I  think,  if  properly  managed,  it  will  produce  a  fine  quality  of  coke,  and  the 
sulphur  got  rid  of  in  the  process,  which  will  then  make  it  suitable  for  iron  fur- 
naces. The  large  mining  companies  at  LaSalle  have  not  given  this  coal  the 
attention  it  merits  at  their  hands.  By  coking  this  coal  carefully,  an  article 
of  fuel  for  domestic  use  can  be  obtained  which  would  supersede  the  great 
demand  in  Chicago  for  anthracite  coals,  and  can  be  furnished  at  much  less 
cost.  People  long  accustomed  to  the  cleanliness  of  anthracite,  do  not  like 
to  use  bituminous  coal,  and  hence,  while  they  can  afford  it,  will  use  the  former. 
A  superior  article  of  coke,  at  a  fair  price,  would  meet  the  wants  of  the  com- 
munity in  this  respect,  and  gradually  be  accepted  in  place  of  the  other.  The 
current  price  of  this  coal  in  the  market  is  fifty  cents  per  ton  more  than  the 
middle  bed. 

The  Streator  coal  appears  to  range  between  the  middle  and  lower  coal  in  its 
quality,  as  it  does  in  geological  position ;  but  on  account  of  its  greater  freedom 
from  sulphur,  it  may  take  a  rank  in  the  market  above  the  lower  coal,  for  such 
uses  as  require  greater  purity  in  this  respect.  It  has  but  recently  been  intro- 
duced into  the  general  market,  though  long  known  locally  for  its  superior 
merit  as  a  blacksmith's  coal. 
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Trenton  Limestone, — Except  in  two  localities,  the  entrance  to  Deer  Park,  and 
on  the  Big  Vermilion,  at  Lowell,  the  exposures  of  this  limestone  do  not  exceed 
twenty-five  feet  in  thickness,  and  are  of  the  lowest  beds.  These  lower  beds, 
wherever  seen  in  the  county,  are  quite  uniform  in  character,  dolomitic,  becoming 
silicious  at  bottom,  and  in  every  exposure,  bur.  that  at  Lowdl,  the  connection 
with  the  St.  Peter's  sandstone  below  may  be  seen.  They  are  argillaceous  and 
thin-bedded,  those  joining  the  St  Peter's  being  quite  silicious.  None  of  these 
lower  beds  are  fit  for  good  lime,  but  answer  a  good  purpose  for  common  building 
stone,  for  which  they  are  quarried  at  several  points. 

At  the  railroad  tunnel,  a  mile  and  a  half  east  of  LaSalle,  the  beds  are  too 
much  covered  to  have  value  for  quarrying.  The  dip  at  this  point  is  about  40^ 
to  the  south-west.  From  thence  southward,  in  crossing  the  valley  of  the  Ulinois 
river,  the  Trenton  is  covered  with  the  alluvium  of  the  valley,  and  it  does  not 
appear  in  the  blu£f  on  the  south  side. 

At  the  entrance  to  Deer  Park,  is  an  exposure  of  all  the  lower  beds  of  the 
argillaceous  qualities,  gradually  changing  in  the  higher  beds  to  a  good  quality 
of  stone  for  burning  white  lime.  The  full  thickness  exposed  here  was  not 
measured,  and  is  estimated  at  about  seventy-five  feet. 

The  entrance  to  Deer  Park  is  through  the  Trenton  limestone,  which  forms 
portals  on  both  sides,  until  it  abruptly  terminates  against  the  St.  Peter's  sand- 
stone, of  which  the  walls  entire  of  Deer  Park  are  composed.  This  limestone, 
at  this  point,  forms  a  barrier  to  the  river,  and  gives  it  a  sharp  turn  to  the  lefl. 
Continuing  south-easterly,  the  line  of  upheaval  strikes  the  Vermilion  at  Big 
Bend,  where  it  forms  the  bed  of  the  river  for  a  quarter  of  a  mile.  There  are  some 
exposures  of  it  in  the  bluff  opposite,  on  the  eastern  side,  where  the  washes  have 
cut  through  to  it.  In  the  north-west  quarter  of  section  8,  township  32,  range  2 
east,  a  small  exposure  of  it  appears  in  the  bed  of  the  river.  A  little  higher 
up  the  river,  in  the  south-east  quarter  of  section  8,  the  greatest  exposure  of  it 
in  the  county  b^ns,  rising  from  beneath  the  Coal  Measures  in  the  bed  of  the 
river,  and  forming  its  bed  for  a  mile  and  a  half.  In  the  river  bed,  in  the 
north-east  corner  of  section  IG,  at  low-water,  could  be  seen  a  constant  flowing 
of  bubbles  of  petroleum,  with  ebullition  of  gas.  This  was  nearly  opposite 
Eaton's  old  mill.  The  new  dam  built  at  Lowell  now  keeps  this  covered  with 
water,  and  conceals  it  from  observation.  This  little  exhibition  of  petroleum  led 
the  citizens  to  put  down  a  boring  for  oil,  on  the  bank  adjacent,  in  the  soTith- 
east  corner  of  section  9,  nine  hundred  and  six^  feet  deep.  The  section  of  the 
boring,  as  furnished  to  me,  is  as  follows : 

1.  After  going  through  Drift  and  olay  forming  the  baae  of  the  Coal  MeasoreB.. .     18  feet 

ft.  Limestone,  Trenton. 170 

8.  Sandstone 20 

4.  Soapstone,  blue  clay,  probably 10 

6.  Sandetone,  St  Peter's 600 

5.  Blue  limestone 40 

7.  White  marble  (?) ;  so  reported .' 40 

8.  Sandstone,  with  very  hard  flint.  .••......  ^ 80 
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No.  5  is  probably  erroneous,  and  no  doubt  includes  the  oalcif<^ou8.  The 
intercalation  of  clay  No.  4  in  the  sandstone  was  not  seen  any  where  eke  in  ob- 
seryations  of  exposures.  It  is  probable  that  No.  3,  marked  sandstone,  is  the 
silicious  beds  of  the  Trenton,  at  the  junction  with  the  St.  Peter's,  and  it  may 
be  reported  here  at  too  great  a  thickness.  No.  4, 1  suppose  to  be  the  clay 
parting  between  the  Trenton  limestone  and  St.  Peter's.  In  the  outcrops  it 
was  never  found  more  than  a  few  inches.  The  white  marble  was  probably  a 
light-colored  limestone.  This  boring  shows  the  Trenton  limestone  at  this  point 
to  be  one  hundred  and  seventy  or  one  hundred  and  ninety  feet  thick. 

The  only  other  point  where  this  limestone  was  observed  on  the  western  side 
of  the  axis,  is  on  the  north-west  quarter  of  section  22,  township  34,  range  1  east, 
on  the  farm  of  Archibald  Long.  It  extended  a  little  southward  on  the  south* 
west  quarter.  This  was  about  twelve  feet  of  the  lowest  beds,  showing  connect 
tk>n  with  St.  Peter^s,  a  parting  of  nine  inches  of  blue  clay  between.  It  has 
been  quarried  some  at  this  point. 

By  reference  to  the  map,  it  will  be  seen  that  the  Trenton  is  here  expanded 
jto  the  west,  from  a  line  continued  parallel  to  the  axial  line,  and  iseparating  the 
Trenton  from  St.  Peter's.  This  I  believe  to  be  approximately  correct,  and  is 
based  upon  data  fiirnished  by  Mr.  Dixwell  Lathbop,  of  LaSalle,  of  borings 
Bhowing  very  nearly  the  outcrop  of  the  Goal  Measures. 

From  section  16,  township  34,  range  1  east,  nc^hward,  the  boundary  between 
.the  Trenton  and  St.  Peter's,  indicated  on  the  map  as  a  straight  line,  is  given, 
as  approximately  eorreot.  This  seems  to  be  quite  probable,  from  the  very 
regular  and  nearly  straight  line  of  the  margin  of  the  Coal  Measures,  at  their 
junction  wit^  the  St.  Peter's,  extending  from  the  vicinity  of  Deer  Park,  south 
of  the  Ulinois  river,  to  section  22,  township  34,  range  1  east,  and  the  further 
fact  that  this  line  extended  would  very  nearly  meet  the  outcrop  of  the  corres- 
ponding relation  of  the  Trenton  with  the  St.  Peter's  on  Rock  river,  near  Grand 
DeTour;  and  the  Trenton  is  conformable  with  the  St.  Peter's. 

East  of  the  anticlinal  axis,  the  first  Trenton  beds  to  be  noticed  are  at  Homer, 
and  vicinity,  in  section  35,  township  35,  range  1  east;  also  seen  along  the  Little 
Vermilion,  extending  into  section  25,  where  they  appeared  to  fade  out  to  the 
north-east,  and  disappeared  near  the  center  of  the  section ;  but,  at  this  point, 
the  Drift  obscures  everything,  and  the  range  for  observation  was  too  limited^ 
locally,  to  determine  this  absolutely.  Along  the  stream,  it  can  be  traced  con- 
tinuously from  near  the  south  line  of  section  35,  to  the  middle  of  section  25, 
and  to  the  west  line  of  sectiou  35,  in  the  south-west  part  of  the  village.  This 
rock  is  more  extensively  quarried  here  than  at  any  other  point  in  the  county. 

From  a  study  of  the  St.  Peter^s  sandstone  as  it  appears  on  Fox  river,  showing 
an  undulating  surface,  and  the  exhibitions  there  of  these  lower  Trenton  beds  as 
isolated  patches,  I  am  disposed  to  regard  this  exposure  at  Homer  as  local,  and 
left  remaining  after  the  general  denudation  of  the  Drift  movement.  It  is  not 
assumed  that  the  map  exhibits  this  patch  of  Trenton  entire,  but  only  so  much 
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was  delineated  as  could  be  fairly  determiDed.  It  is  possible  it  extends  farther 
in  a  north-west  direction.  There  was  a  boring  made  at  Mendota,  which  would 
have  passed  through  the  Trenton,  if  it  extended  that  far ;  bat  no  record  of 
this  was  obtainable,  and  this  evidence  as  to  its  extent  in  that  direction  is  lost. 
Its  western  boundary  on  the  Vermilion  is  clearly  defined.  From  Minehart's 
quarry,  on  the  west  side  of  the  river,  to  the  one  on  the  east  side,  the  beds  rise 
so  rapidly,  and  so  little  appears  of  it  on  the  eastern  side,  that  its  extent  south- 
east from  Homer  is  probably  not  greater  than  shown  on  the  map. 

The  next  point  where  it  is  observed  is  on  Covel  creek,  near  its  mouth,  and 
extending  up  about  one  and  a  half  miles,  when  it  disappears  under  the  Coal 
Measures,  with  which,  at  this  outcrop,  it  is  nearly  conformable.  It  is  here 
about  twenty  feet  thick,  and  corresponds  in  appearance  with  the  exposures 
elsewhere.  Its  junction  with  the  St.  Peter's  here  is  well  defined.  None  was 
observed  at  any  point  farther  east  in  the  Illinob  Valley.  Ascending  Fox  river, 
it  was  first  noticed  in  the  bed  of  the  river,  a  few  rods  above,  where  the  north 
line  of  section  31,  township  35,  range  5  east,  crosses  the  river.  Only  a  few 
of  the  lowest  beds  are  found  here  ;  the  actual  thickness  could  not  be  measured, 
extending  below  the  river  bed.     This  occurs  in  a  depression  of  the  St.  Peter's. 

Farther  up  the  river,  above  Mission  creek,  on  the  north-east  quarter  of  the 
north-east  quarter  of  section  18,  township  35,  range  5  east,  on  the  left  bank, 
the  lowest  beds  of  Trenton  form  the  bank,  the  top  of  St.  Peters  forming  the 
bed  of  the  river.  On  the  opposite  bank,  a  little  higher  up,  the  St.  Peter's 
sandstone  rises  from  the  river,  capped  with  the  Trenton,  lowest  beds,  and  in  lees 
than  one  quarter  of  a  mile  reaches  an  elevation  of  twenty-five  or  thirty  feet. 
The  Trenton  here  is  fifteen  feet  or  more  in  thickness.  It  has  been  opened  and 
quarried,  and  some  inferior  lime  barned.  This  soon  disappears,  and  St  Peter's 
forms  the  entire  bluff",  continuously  on  the  right  bank,  close  to  the  water,  and 
on  the  left,  some  distance  back  from  the  river,  to  the  sharp  turn  of  the  valley 
eastward,  in  section  5,  same  township.  Soon  afler  leaving  this  bend,  ascending 
the  river,  the  banks  become  low,  and  are  no  doubt  formed  by  the  top  of  the 
St.  Peter's. 

On  the  north-west  quarter  of  section  36,  township  36,  range  5  east,  the 
Trenton  appears  again,  and  from  this  point,  ascending  the  river,  it  appears 
to  be  continuous.  Brodie's  quarry,  north-east  quarter  of  the  north-east  quarter 
of  section  19,  township  36,  range  6  east,  in  Kendall  county,  on  the  right  bank 
of  the  river,  is  the  next  fair  exposure  of  it,  and  here  the  formation  dips  north 
sixty-five  degrees  east,  at  the  rate  of  one  foot  in  ten  or  twelve.  This  quarry 
exhibits  beds  higher  in  the  Trenton  than  any  observed  below  on  the  river,  and 
is  in  heavy- layers.  The  quarry  is  well  opened,  and  fifteen  feet  in  depth.  A 
bed  of  clay  in  the  Trenton  here,  four  feet  thick,  was  reported  by  Mr.  Brodie ; 
but  no  facility  existed  at  the  time  for  getting  at  it.  The  working  of  the  quarry 
was  confined  to  beds  above  this  clay.  This  quarry  is  about  a  mile  and  a  half 
up  the  river,  beyond  the  LaSalle  county  line.    A  little  below  this  quarry,  on 
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the  same  side  of  the  river,  the  St.  Peter's  shows  in  the  bluff,  and  a  small 
exposure  is  reported  on  the  left  bank,  half  a  mile  above  the  quarry,  and  right 
in  the  direction  of  the  dip.  This  shows  a  much  greater  undulation  than  any 
observed  down  the  river.  This  is  said  to  be  the  last  exposure  of  sandstone, 
ascending  the  river. 

From  a  consideration  of  the  general  aspects  of  the  exposures  of  this  forma- 
tion, east  of  the  great  axis  in  this  county,  they  appear  to  be  local  longitudinal 
troughs,  in  the  St.  Peter's  sandstone,  leveled  up  with  the  lower  beds  of  Tren- 
ton limestone,  which  remained  undisturbed  in  these  depressions  during  the 
Drift  movement,  their  extent  in  length  not  being  determinable  by  any  expo- 
sures. Other  patches  are  probably  concealed  under  the  Drift.  From  the 
general  trend  of  the  St.  Peter's  and  the  Trenton,  where  exposed  on  Fox  river 
and  the  south  side  of  the  Illinois,  I  think  it  probable  that  a  line  drawn  through 
the  center  of  section  9,  township  32,  range  2  east,  and  section  27,  township  33, 
range  3  east,  and  continued  across  the  Illinois  river  to  the  east  side  of  the 
county,  would  represent  very  nearly  the  border  of  the  underlying  Benton. 
North  of  the  Illinois  it  would  bear  somewhat  more  northerly  than  the  line. 
The  beds  on  Covel  creek  appear  to  be  a  spur  from  the  main  body. 

Fossils. — ^The  fossils  from  this  locality  are  Lituites  undatus,  Maclwrea  Logani(l) 
Gonioceras  anceps,  Orthoceras  fusiforme^  Ormocet^ots  Bachii,  Oi/rtocerctSy  two 
species,  Endoceras  annulatum^  E,  'proteiforme^  VaniLxemiay  CtenodoiUa,  Petraia 
comiculum^  Leptena  sericea,  Strophomena  altemata^  and  Asaphus  canalis, 

St.  Peter's  Sandstone. — This  formation,  where  it  has  its  full  thickness,  is 
about  one  hundred  and  fifly  feet.  The  artesian  well  at  Ottawa  shows  it 
one  hundred  and  seventy-one  feet.  It  has  an  extensive  exposure,  and  occupies 
an  area  of  about  one-third  of  the  county.  In  the  Ulinois  valley,  from  the 
town  of  Utica,  on  the  north  side,  and  from  Little  Kock,  one  mile  east  of  the 
mouth  of  the  Big  Vermilion,  on  the  south  side,  to  within  about  two  miles  of 
Ottawa,  bold  perpendicular  bluffs  of  this  sandstone,  from  forty  to  one  hundred 
and  twenty-five  feet  high,  wall  in  this  valley;  and  from  Utica  on  one  side,  and 
Starved  Rock  on  the  other,  the  whole  bed  of  the  valley  eastward,  to  the  valley 
of  Fox  river,  on  the  north,  and  a  mih  and  a  half  east  of  Ottawa,  on  the  south 
side  of  the  valley,  its  bed  is  formed  of  this  sandstone. 

The  boundary  between  this  and  the  Caloiferous  underlying  it,  as  it  appears 
on  the  north  side  of  the  Illinois  valley,  east  of  the  axis,  is  on  the  south-west 
quarter  of  section  8,  township  33,  range  2  east,  about  three-fourths  of  a  mile 
west  of  Clark's  cement  mill.  At  this  point  there  is  two  or  three  feet  of  the 
lower  part  of  this  sandstone  capping  the  bluff. 

Eastward,  it  dips  seventy  feet  in  three-quarters  of  a  mile,  and  then  appears  to  be 
nearly  level  for  the  next  five  miles,  dipping  a  little;  then  an  increased  dip  is 
observable,  which  brings  the  top  of  the  formation  to  the  bottom  of  the  valley 
at  Ottawa,  and  in  the  south-west  quarter  of  section  8,  township  33,  range  4  east. 
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it  finally  disappears  under  the  Illinois  river.  South  of  the  Illinois,  it  is  no 
where  seen,  except  at  Deer  Park  and  vicinity,  and  a  very  little  exposure  of  it 
associated  with  the  Trenton  limestone,  in  the  north-west  quarter  of  section  8, 
township  32,  range  2  east.  Buffalo  Rock,  in  the  Illinois  valley,  is  an  isolated 
elevation  of  this  rock,  capped  with  the  lower  part  of  the  Coal  Measures.  This 
body  of  rock  has  resisted  the  eroding  action  of  the  water,  that  has  cut  out  the 
yalley  on  each  side  of  it.  A  noticeable  feature  of  this  formation  is  its  tendency 
to  form  canyons  wherever  it  appears  as  a  high  bluff  and  a  stream  of  water  flows 
over  it.  The  most  interesting  of  these  is  one  near  Fishbubn's,  on  section  25, 
township  33,  range  2  east,  and  Deer  Park,  before  described. 

This  sandstone  forms  the  bed  of  Fox  river  in  this  county,  excepting  about 
one  mile  at  the  eastern  side,  where  it  enters  the  county.  On  the  west  side  of 
the  axis  the  exposures  of  it,  besides  Deer  Park,  and  in  the  Big  Vermilion,  are 
at  the  tunnel,  and  along  the  Little  Vermilion  and  Tomahawk. 

At  the  road-crossing  of  the  Vermilion,  on  the  north  line  of  section  23,  town- 
ship 34,  range  1  east,  the  lowest  beds  of  the  sandstone  appear  about  five  feet 
thick,  and  are  quarried  for  four  feet,  for  cellar  walls.  A  peculiarity  of  the  stone 
here,  is  an  infinite  number  of  small  vertical  holes,  about  the  size  of  a  knitting 
needle. 

The  bottom  four  feet  of  this  rock,  wherever  found  in  the  county,  makes  a 
tolerably  good  common  building  stone.  All  the  rest  lack  cohesion  enough  for 
this  purpose.  The  piers  of  the  Chicago  and  Rook  Island  railroad  bridge  at  the 
Little  Vermilion,  were  built  of  this  rook,  quarried  in  the  bottom  near  Starved 
Rock.  In  the  run  back  of  Clark's  cement  mill,  at  Utica,  the  connection  of  the 
St.  Peter's  with  the  Calciferous  formation  may  be  seen  to  the  best  advantage  of 
any  point  observed.  A  thin  blue  clay,  from  one  to  two  inches  thick,  separates 
them.  This  clay  holds  up  the  water  which  drains  through  the  sandstone,  pro- 
ducing fine  springs  at  this  horizon,  wherever  exposed,  with  much  sandstone 
above.  At  this  point  the  water  silicifies  the  mosses  and  lichens  which  grow 
immediately  below,  over  ihe  face  of  the  Calciferous  rocks. 

The  prevailing  color  of  this  rock  is  a  dull-buff,  but  great  bodies  of  it  are 
found,  on  removing  the  surface,  perfectly  white.  This  is  selected  by  the  ^ass 
manufacturers  for  their  use.  In  texture,  the  rock  is  very  uniform  from  top  to 
bottom,  with  an  even  grain ;  and,  away  from  old  exposures,  with  little  cohesion, 
except  the  five  feet  at  the  base.  In  getting  it  for  economic  purposes,  it  is 
shoveled  like  common  sand,  with  the  aid  of  a  pick  to  loosen  it. 

'  Calciferous. — ^This  has  a  special  interest,  as  being  the  only  outcrop  of  this 
fermattoD  within  the  State,  and  its  area  here  is  limited  to  from  seven  to  eight 
square  miles;  besides,  it  contains  some  beds  from  which  excellent  hydraulic 
cement  is  made.  Its  upper  surface,  along  the  line  of  the  axis,  of  which  it 
forms  the  center,  is  quite  uniform.    The  most  northern  exposure  of  it  is  on  the 
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Little  YermilioQ,  in  the  west  half  of  section  22,  and  the  north-west  quarter  of 
section  23,  township  34,  range  1  east,  where  it  can  be  traced  for  three-quarters 
of  a  mile  above  the  river  level.  The  greatest  thickness  is  fifteen  feet  and  is 
the  upper  beds.  In  the  bluffs  on  either  side  of  the  valley  it  is  capped  with  St. 
Peter's  sandstone.  Where  the  bluff  is  highest  the  covering  sandstone  is  only 
five  feet  thick.  A  little  south  of  this  it  is  covered  only  with  Drift,  and  the 
Tomahawk  affords  some  fine  exposures  of  it  for  a  mile.  The  Pequamsoggin, 
for  one  mile  and  a  quarter,  gives  a  continuous  exposure  of  it,  from  the  Illinois 
river  bluff  northward;  and  it  is  exposed  in  the  north  bluff  of  the  Illinois  river, 
for  two  miles.  The  best  point  of  all  for  seeing  the  fullest  section  of  it  is  in 
this  bluff,  on  the  south-west  quarter  of  section  8,  three-quarters  of  a  mile  west 
of  Clark's  cement  mill.  At  this  point  are  two  slight  undulations  forming  anti- 
olinals.  It  was  here  the  section  given  below  was  taken.  It  will  be  noticed, 
there  are  several  beds  of  cement  rock  interstratified,  of  various  thickness,  and 
not  uniform  quality. 

On  the  south  side  of  the  Illinois,  it  dips  under  the  St.  Peter's,  the  latter 
forming  the  entire  bluff,  but  the  calciferous  is  the  surface  rock  of  the  whole 
width  of  the  valley  opposite  to  its  exposure  in  the  north  bluff;  and  for  its 
eastern  boundary,  extends  from  the  eastern  side  of  the  town  of  Utica,  south-east 
across  the  valley  to  near  Starved  Rock. 

Section. 

1.  St.  Peter's  sandstone ;  bottom  2  to  S  feet 8  feet 

S.  Silicious  and  chertj  beds  of  limestone 12  ** 

8.  Siliciou  slimestone ;  oolitic 0  * '  9  inches 

4.  Limestone 1  **  8 

5.  Sandstone ;  Calciferous 0  * '  9 

6.  Limestone 2  *  *  6 

7.  Limestone,  with  some  flints 4  *'  6 

8.  Sandstone ;  Calciferous 1  *  * 

9.  Cement  rock ;  good 1  **  8  inches 

10.  Sandstone 1  ** 

11.  Shaly  limestone  and  clay 0  *  *    8  inches 

12.  Cement  rock ;  impure 1  *  *  10      *  * 

18.  Sandstone ;  Calciferous ;  good  fire-stone,  used  for  lining  the  kilns.  8  ** 

14.  Cement  rock;   impure;    breaks  into  small,  irregular  fragments; 

worthless. 2  *' 

16.  Flint...   0**4  inches 

16.  Cement  rock;  impure 0  **    2 

17.  Limestone ;  arenaceous 0  *  *  10 

18.  Cement  rock ;  impure 2  **  10 

Cement  rock ;  good « 0  **    6 

19.  Limestone ;  good  quarry  rock 4  *  *    8 

20.  Sandstone;  Calciferous 1  ** 

21.  Limestone  ;  irregular  masses  and  broken  fragments 8  *  * 

—36 
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22.  Cement  rock ;  upper  two  feet  not  first  quality. 6  feet  9  inehet 

28.  Limestone,  in  beds  of  good  quarry  rock ;  somewhat  arenaceous,  and 

irregular  quality 4  **  6      *' 

24.  Cement  rock ;  impure 2  * ' 

25.  lamestone I  *'  6  inches 

26.  Cement  rock ;  good 0  *  *  10      *  * 

27.  Sandstone;  Calciferons 1  ** 

28.  Limestone 1  *  *  2  inches 

29.  Cement  rock ;  fair  quality 1  '*  6      ** 

80.  Limestone,  upper  part  silioious 6    *  * 

81.  Cement  rock;  good;  full  thickness  not  ascertained,  as  it  extends 
below  the  bed  of  the  railroad.    It  contains  two  bands  of  four  to 

six  Inehes  impure  rock 5    *  * 

78  feet,  8  inches 

In  the  above  section,  the  beds  are  separated  by  thin  olay  seams. 

The  rock  quarried  by  Mr.  Clark  is  in  the  bottom,  half  a  mUe  sontb-west  of 
the  railroad  station.  The  beds  are  No.  22  of  the  above  section,  and  are  -covered 
with  two  to  four  feet  of  silicions  limestone,  the  middle,  for  one  foot,  sometimes 
oolitic.  The  appearance  of  most  of  this  fonr  feet  of  covering  is  somewhat  like 
burr-stone.  Its  different  appearance  in  the  bluff  is  probably  due  to  long  expo- 
sure. In  the  quarry,  the  cement  rock  is  separated  from  the  main  covering  rock 
by  a  white,  highly-crystalline  sandstone,  one  half  to  one  inch  thick,  very  hard. 

The  upper  portion  of  this  cement  bed  contains  many  crystallizations  of  some 
salt  of  lime;  the  middle  portion  has  many  concretions  of  sulphuret  of  iron,  small ; 
bottom  one-third  appears  to  be  free  from  both.  The  whole  is  thin-bedded,  in 
irregular  laminations,  approaching  a  cherty  character  in  form.  No  fossils 
found. 

Mr.  James  Clabk  &  Son,  the  only  manufacturers  of  hydraulic  cement  here, 
manufacture  and  export  sixty  thousand  barrels  annually.  It  is  well  known  in 
the  market,  from  Chicago  to  central  Iowa,  and  throughout  this  State. 

Economic    Geology. 

The  first  shaft  for  systematic  coal-mining,  that  of  the  LaSalle  Coal  Mining 
Company,  was  finished  in  the  spring  of  1856.  In  the  autunm  of  the  same 
year,  the  Northern  Illinois  Coal  and  Iron  Company,  and  the  Peru  Coal  Mining 
Company,  each  commenced  shafts,  which  were  completed  the  following  year. 
In  1865  and  1866,  the  Chicago  Coal  Company,  the  Illinois  Yalley  Coal  Com- 
pany, and  the  Kenosha  Coal  Company,  each  put  down  a  shafl. 

The  table  below  shows  the  location  of  each  shaft,  all  in  township  33,  range  1 
east,  the  coal  to  which  it  is  sunk,  and  the  depth  from  the  top  of  the  shaft  to 
the  top  of  the  coal : 
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Company. 


LiSaHe  Coal  Mining  Oompany 

Northern  Illinoifl  Coal  and  Iron  Co.. 

Pern  Coal  Mining  Company 

CUeaaoCoal  Company 

nilno^  Yalley  Coal  Company. ....... 

KenoBha  Coal  Company 


Location. 


a  W. 
8.  W. 
N.W. 
N.W. 
S.  B. 
8.  B. 


H 
H 
X 
X 
V 
X 


860. 

Sec. 

8ec. 

Sec. 

8ec 

8ec. 


11 


Upper  CoaL 


106  feet. 


14  175  f»et 
201  M  feet 
13  174  feet 
28 1 824  feet 
251289  feet 


5  in. 
5  in. 

2*ln! 


Middle  Coal. 


96A  feet 

232  feet 

Not  fonnd. . . . 

221  feet 

294  feet  8  in. 
283  feet 


Lower  Coal. 


395  feet... 
394  feet  6 


In. 


483  feet  8  in. 
469  feet  2  in. 


The  differeDce  in  depth  in  these  seyeral  shafls,  to  the  same  bed  of  coal,  is  due 
chiefly  to  the  difforeot  points  of  elevation  at  which  the  respective  shafts  are 
located.  The  LaSalle  Coal  Mining  Compan/s  shaft  begins  at  the  top  of  the 
LaSalle  qoarrj  rockj  the  next  three  companies  begin  below  it,  and  the  last 
two  b^n  above  it.  All  these  companies  have  the  three  beds  of  coal  on  their 
property,  except,  perhaps,  the  Peru  Company.  They  missed  the  middle  coal 
in  passing  the  level  for  it  in  their  shaft.  I  think  quite  probable,  however,  that 
it  would  be  found  by  drifting  from  the  shaft  at  the  proper  level. 

The  railroad  and  water  communication  give  LaSalle  a  peculiarly  advanta- 
geous position  for  transportation  facilities,  which  must  eventually  give  this 
point  the  controlling  influence  in  the  coal  trade  of  northern  Illinois;  and 
these  flunlities,  with  the  abundance  of  coal  of  qualities  suited  to  difierent  wants, 
most  at  the  same  time  tend  to  build  up  a  great  manufacturing  city  here.  The 
beginning  of  this  movement  is  the  permanent  establishment  of  a  large  line 
smelting  works  and  rolling  mill,  for  reducing  the  ores  of  Wisconsin,  and  of 
glass  factories. 

The  Vermilion  Coal  Company,  at  Streator,  have  already  an  outlet  for  their 
coal  by  their  railroad  connection  with  the  Illinois  Central  railroad,  at  Wenona, 
and  a  prospective  one  by  way  of  Ottawa  and  Fox  river,  by  railroad  extension 
in  that  direction. 

The  depth  to  their  coal  ranges  from  forty  feet,  near  town,  to  one  hundred  and 
twenty-two  feet,  in  an  cast  and  south-east  direction.  At  the  point  of  the  main 
opening  in  a  ravine,  it  is  not  more  than  twenty-five  to  thirty  feet  below  the 
general  level. 

Some  years  ago  mining  was  carried  on  for  shipment  to  market  from  Marseilles, 
but  is  discontinued.  The  middle  coal  was  mined.  The  lower  coal  has  not  been 
worked  in  this  county  east  of  the  vicinity  of  Ottawa  and  Dayton,  that  I  am 
aware  of. 

Minerals, — Copper  has  been  found  in  the  Drift,  noticed  under  that  head. 
Lead  ore  may  be  occasionally  met  with  in  the  higher  beds  of  the  Trenton  lime- 
stone, but  not  in  quantity  to  be  valuable ;  besides,  these  beds  have  a  very  limited 
range  of  exposure.  I  took  out  a  flaw  ounces  of  Ghilena  from  a  vertical  crevice 
at  the  dam  at  Lowell.  The  ironstones  of  the  Coal  Measures  are  not  abundant 
enough  to  be  valuaUe. 

Building  Stone, — ^The  principal  source  of  supply  has  been  from  the  LaSalle 
quarries  of  the  limestone,  No.  10  of  the  general  section  of  the  county,  and 
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the  lower  Trenton  beds.  Both  of  these  are  thin-bedded,  but  furnish  a  good 
rock  for  common  foundation  work — some  entire  buildings  are  constructed  of 
each  of  them — and  the  lowest  bed  of  No.  10  furnishes  a  fair  quality  of  dimen- 
sion-stone, about  nine  inches  thick. 

The  sandstone,  No.  49  of  the  section,  furnishes,  in  parts  of  it,  a  tolerably 
fair  building  stone  for  common  cellar  walls  and  similar  uses.  It  is  only  exposed 
along  the  Big  Vermilion,  from  Big  Bend  up  the  river,  at  intervals,  to  section 
8,  township  31,  range  3  east,  and  along  the  Illinois  bluffs,  from  Marseilles  to 
Seneca.  Another  sandstone  in  the  Coal  Measures  of  the  south  part  of  the 
county.  No.  11  of  the  section,  near  Streator,  furnishes  a  good  building  stone. 
The  upper  beds  of  this  sandstone,  about  two  feet  thick,  were  quarried  and  put 
into  the  piers  of  the  railroad  bridge  at  Streator. 

The  lowest  four  feet  of  the  St.  ?eter*s  sandstone  is  a  good  building  rock 
wherever  found  outcropping.  It  hardens  by  exposure.  I  found  a  house  of 
which  the  cellar  was  constructed  of  this  eighteen  years  ago.  It  is  used  also 
for  bridge  piers.  Some  of  the  strata  of  the  Calciferous  also  furnish  a  good 
common  building  stone. 

Limestone  for  Lime — Is  obtained  from  No.  12,  at  LaSalle,  the  lime  from 
which  is  shipped  in  considerable  quantities  on  the  railroads. '  It  is  dark-colored, 
and  used  only  for  common  work.  A  fine  white  lime  could  be  made  from  some 
of  the  Trenton  beds  exposed  at  Deer  Park  and  Lowell — the  only  places  in  the 
county.  The  former  is  probably  the  best  place  for  this  purpose  within  the  area 
comprised  by  the  adjacent  counties,  and  being  near  to  cheap  coal  and  good  trans- 
portation facilities,  a  permanent  business  could  be  establbhed  here. 

Glass  Sand. — ^The  St.  Peter's  sandstone  furnishes  the  purest  white  quartz 
sand  for  glass-making,  in  the  greatest  abundance.  These  glass  factories  are  in 
operation  in  LaSalle,  Peru  and  Ottawa — one  in  each  place — making  window- 
glass  and  bottles. 

Hydraulic  Cement, — ^The  cement  rock  of  the  Calciferous  has  been  already 
noticed,  in  referring  to  that  formation.  The  only  manufactory  of  it  is  at  Utioa. 
There  are  two  beds  outcropping  in  the  north  bluff  of  the  Illinois,  west  of  Utica, 
that  are  of  excellent  quality  and  workable  thickness;  besides,  thin  beds  of  equal 
quality,  but  too  thin  for  working  profitably. 

Fire- Clay. — ^The  beds  Nos.  43,  47  and  68,  of  fire-clay,  are  of  good  thickness 
for  working.  No.  43  has  been  found,  so  far  as  tested  in  shafls  of  one  or  two 
coal  mines,  to  have  too  many  small  lumps  of  iron  pyrites  to  be  valuable.  No.  47 
is  less  reliable  in  its  thickness,  and  not  any  better  in  quality.  No.  68  is  found 
tolerably  free  from  these  impurities,  and  has  been  largely  used  for  some  purposes. 
Kirkpatricr's  pottery,  on  the  Vermilion,  near  Lowell,  works  clay  from  this 
bed,  obtained  on  the  bank  of  the  river  near  by.  A  large  amount  has  been  taken 
from  the  border  of  the  Coal  Measures,  of  this  same  bed,  in  sections  20  and  21, 
south  of  Utica,  and  transported  to  Joliet,  for  making  drain-tile.     The  zino 
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manufacturers  at  LaSalle  made  tborongb  tests  of  all  these  beds  for  their  purposes, 
and  found  that  none  would  bear  the  high  temperature  sufficiently  well  that  their 
retorts  are  subjected  to  in  smelting  ore,  and  they  depend  upon  St.  Louis  for  fire- 
clay. 

Feat. — -A  peat-bog  in  the  Illinois  valley,  west  of  Utica,  in  the  north-east 
quarter  of  section  18,  was  found,  by  sounding,  to  be  firom  three  to  ten  feet  in 
depth,  and  dried  specimens  from  it  appeared  to  be  a  first  class  article.  Some 
discoveries  east  of  Utica^were  reported,  but  no  data  obtained. 

Mi 8cellaneou8 . 

Mineral  Springs, — ^A  number  of  Springs  were  found  impregnated  with  sul- 
phur and  saline  matter.  One  in  the  bed  of  Clark's  run,  at  the  railroad  crossing, 
a  few  rods  west  of  the  station  at  Utica,  is  in  the  top  of  the  calciferous,  is  slightly 
magnesian  and  sulphurous;  several  near  the  Sulphur  Spring  House,  above 
Utica,  are  strongly  impregnated  with  sulphur,  some  magnesia,  and  iron ;  one 
on  the  south  side  of  the  river,  in  the  north-east  quarter  of  section  30,  opposite 
Buffalo  Ilock,  contains  chloride  of  sodium,  in  tolerably  strong  solution.  A  salt 
marsh  is  formed  by  it  in  the  swales  through  which  it  runs  to  the  river.  It  rises 
through  St.  Peter's  sandstone.  At  Lowell,  one  on  each  side  in  the  river  bed 
were  noticed  at  low-water;  both  were  from  the  same  crevice  in  Trenton  lime- 
stone. These  are  now  covered  by  back  water  from  the  new  dam.  They  were 
slightly  sulphurous  and  magnesian. 

Gas  Wells, — ^A  curious  phenomenon,  in  the  north-west  part  of  the  county, 
is  exhibited  by  some  borings  in  the  Driflb,  producing  gas  in  quantity  sufficient 
to  burn.  One  in  the  south-west  quarter  of  the  south-west  quarter  of  section  32, 
township  35,  range  1  east,  at  a  depth  of  forty  feet,  after  passing  through  blue 
clay,  struck  gravel,  covered  with  a  thin  stratum  of  Conglomerate  or  cemented 
gravel,  with  a  strong  emission  of  gas,  which  took  fire  by  applying  a  light.  No 
water  appeared,  and  the  water  that  was  in  the  gravel  above  ran  down  and  dis- 
appeared in  this  gravel  bed,  which  appears  to  be  the  usual  second  gravel  of  the 
Drift,  and  here  lies,  probably,  directly  on  the  Trenton  limestone.  Two  other 
wells,  bored  north  of  Mendota,  exhibited  similar  phenomena.  In  treating  of 
the  Trenton  limestone,  reference  was  made  to  an  exhibition  of  petroleum,  pro- 
ducing bubbles  of  gas  in  the  river,  near  Yermilionville.  This  is  probably  the 
origin  of  the  gas  in  these  borings — ^from  underlying  Trenton  beds ;  and  the  gas 
wells  north  of  Mendota  afford  some  evidence  that  the  Trenton  beds  at  Homer 
extend  to  Mendota,  with  increased  thickness,  or  at  least  that  the  Trenton  beds 
at  Homer  become  thick  enough  to  bring  in  the  higher  beds  to  the  northward; 
and  the  gas  may  move  a  long  distance  with  the  water  in  the  gravel  bed.  There 
is  another  possible  solution :  The  lower  LaSalle  coal  often  emits  gas  in  con- 
siderable quantities,  when  mined ;  and  an  outlying  patch  of  this  might  exist 
in  a  depression  of  the  St.  Peter's  sandstone.     Unless  well  covered  with  .day, 
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saoh  a  coal  bed  would  aoooant  for  the  atme  phenomenon.    My  impression  is, 
however,  that  the  gas  originates  in  the  Trenton  Umestone.    " 

ArUgian  Wells, — In  all  that  portion  of  the  ooonty  north  of  the  Illinois  river, 
east  of  the  great  axis,  good  water  in  large  quantity  may  be  obtained  by  arte- 
sian wells  of  moderate  depth ;  and  in  the  sooth  part  of  the  eonnty,  east  of  the 
axis,  or  of  the  Big  Vermilion,  at  a  gradually  inoreasing  depth  in  a  southern 
direotion.  North  of  the  Illinois  river,  water  will  flow  over  the  top  of  a  boring 
extending  about  three  hundred  feet  below  the  top  of  the  St.  Peter's  sandstone. 
A  less  depth,  near  the  axis,  is  where  the  St.  Peter's  is  thin.  To  this  must  be 
added  the  Drift,  ranging  from  a  fow  feet  to  one  hundred  or  more.  South  of  the 
river  the  increased  depth  will  be  the  increase  of  thickness  of  the  Coal  Mea- 
sures, and  a  gradually  inoreasing  thickness  of  the  Trenton,  making,  together,  in 
the  south-east  part  of  ihe  county,  perhaps  two  hundred  to  two  hundred  and 
fifty  feet. 

The  supply  of  water,  as  indicated  by  borings  at  Ottawa  and  Yermilionville 
is  from  the  Calciferous  beds,  and  a  sandstone  below.    It  is  possible  that  in 
some  portions  of  the  south  part  of  the  county,  water  might  rise  to  the  surface 
from  the  bottom  of  the  St.  Peter's. 

Brush's  well,  in  the  valley  in  the  north  part  of  Ottawa,  after  passing  through 
the  St.  Peter's  into  the  Calciferous,  shows  a  sandstone  at  about  three  hundred 
feet,  underlying  the  limestone  beds,  into  which  the  boring  was  continued,  until 
the  well  reached  four  hundred  feet  from  the  surface. 

The  record  of  the  Ottawa  well  at  the  Court  House  was : 

St  Peter's. 171  feet. 

CalclferouB 189    " 

Total 810  feet. 

No  report  was  received  of  the  boring  below  this  point.  Water  flowed  over 
at  two  hundred  and  eighty-six  foot. 

The  Hitt  well,  in  the  south-west  corner  of  the  south-east  quarter  of  the  south- 
east quarter  of  section  24,  township  33,  range  2  east,  beginning  lower  in  the  St. 
Peter's,  struck  water  at  two  hun^bred  and  flfty-eight  feet,  which  run  over  the  top 
very  strong.  In  this  well  the  water  contains  considerable  chloride  of  sodium, 
which  comes  in  somewhere  in  tho  upper  levels,  as  the  water  struck  below  was 
fresh,  making  it  flow  over  less  saline  after  it  was  reached. 

At  the  Yermilionville  well,  water  was  flrst  noticed  rising  soon  after  striking 
St.  Peter's  sandstone,  and  flowed  over  the  top  at  a  depth  of  about  three  hun« 
dred  and  eighty  feet  This  would  be  near  the  base  of  the  St.  Peter's.  The 
flow  increased  for  the  next  one  hundred  foot,  after  which  no  increase  was  no- 
ticed.   This  well  is  also  somewhat  saline. 

The  flow  from  all  these  wells  is  very  strong.  In  cases  where  the  water  from 
these  wells  is  saline,  soft  water  may  be  obtained  by  tubing  out  the  water  above 
the  lower  "sandstone. 
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In  tbe  prairie,  nortb  of  the  Illinois  and  east  of  the  axis,  a  boring  would  need 
to  be  from  four  hundred  to  six  hundred  feet,  according  to  location  and  depth 
of  drift,  excepting  near  the  axis,  south  of  the  north  line  of  township  34,  where 
a  less  depth  probably  would  answer.  In  the  prairie,  south  of  the  river  and  east 
of  the  axis,  from  five  hundred  to  seven  hundred,  or  seven  hundred  and  fifty 
feet,  according  to  location,  would  probably  be  required  for  a  strong  flow  of 
water,  the  deepest  being  in  the  south-east  part  of  the  county. 
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LOWER    SILURIAN    SPECIES. 


FOSSILS  OF  THE  TRENTON  GROUP. 


RADIATA. 

EOHINODERMATA. 

CYSTOIDEA'. 
Genus  COMAROCYSTITES,  Billings,  1864. 

[xofiapov,  a  strawberry ;  xutni^,  a  bladder.] 

ComarocytHteSy  Billings,  1804.  Canadian  Journal,  yol.  ii.  p.  227 ;  Report  Geol.  Surrey 
Canada,  p.  288,  1856;  Decade  iii.,  Canadian  Organic  Remains,  p.  61,  1859. 

Mr.  Billings  describes  this  genus  as  follows  :  "  Body  ovate, 
the  smaller  extremity  being  the  base ;  pelvis  small,  of  three 
plates,  above  which  are  from  eight  to  eleven  irregular  rows 
of  plates,  mostly  hexagonal;  mouth  near  the  summit  pro- 
vided with  a  valvular  apparatus;  arms  free,  grooved,  and 
composed  of  a  single  series  of  joints  bearing  pinul» ;  ambu- 
lacral  orifice  in  the  apex  between  the  arms;  column  round 
and  smooth.  The  plates  of  the  only  species  that  has  been 
collected  present,  in  some  conditions  of  preservation,  a  pe- 
culiar vesicular  structure  of  their  exterior  surfaces,  while 
sometimes  they  are  solid  and  smooth. 
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COMAROCTSTITES   ShUMARDI,    M.    &   W. 

PI.  1,  fig.  1  a,  b. 

Comarorystites  Skumardi^  Meek  an«l  Worthen,   Aug.,  1865,    Proceed.  Acad.  Nat.  Sci., 
Philadelphia,   p.  143. 


ComarocystUe$  ShumarJi.     Diagram  nhowing  the  anatomj  as  far  as  known. 

Body  obovate,  the  summit  being  more  broadly  rounded  than 
the  lower  extremity ;  hight  about  one-tenth  greater  than  the 
breadth.  Basal  pieces  wider  than  long,  irregularly  nine  or  ten 
sided,  some  of  the  sides  being  very  short ;  extending  out  hori- 
zontally from  the  column,  and  having,  at  each  of  the  sutures, 
a  small  supplementary  piece  wedged  in  between,  so  as  some- 
times to  come  nearly  in  contact  with  the  end  of  the  column. 
Succeeding  ranges  of  plates  above,  five,  very  irregularly  ar- 
ranged, and  differing  in  size  and  form,  but  increasing  in  di- 
ameter from  below  upward,  mostly  hexagonal  or  heptagonal 
in  form ;  all  deeply  concave  on  the  outside,  with  prominent 
sharp  carinas  at  the  sutures ;  when  these  angular  prominences 
are  weathered  or  worn,  slit-like  pores  are  seen  passing  through 
the  sutures,  which  they  cross  at  right  angles,  being  partly 
common  to  each  of  the  contiguous  plates. 
•    Hight,  1.50  inch ;  breadth,  1.30  inch ;  greatest  breadth  of 
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one  of  the  plates  next  to  upper  range,  0.44  inch.     Arms  and 
openings  of  the  summit  unknown. 

This  species  is  nearly  allied  to  C.  punctatm,  Billings,  the  type  of  the  genus, 
from  which  it  may  be  distinguished  by  having  only  five  ranges  of  plates  above 
the  base,  instead  of  seven  or  eight,  as  well  as  by  the  greater  size  of  the  plates 
near  the  summit,  some  of  which  measure  as  much  as  three  times  the  diameter 
of  those  of  the  corresponding  pieces  in  the  Canadian  species  of  equal  size.  It 
is  true  these  are  probably,  to  some  degree,  yariable  characters  in  this  genus, 
but  not,  we  should  think,  to  the  extent  exhibited  between  the  Canadian  species 
and  our  specimens,  in  which  latter  they  are  constant.  Again,  where  the 
sutures  of  our  species  have  been  worn  so  as  to  expose  the  perforations,  they 
are  seen  to  be  less  crowded,  and  not  so  numerous  as  in  0.  punctatus^  while  none 
of  the  plates,  even  where  apparently  perfectly  preserved,  show  any  traces  of 
surface  striae. 

The  deep  concavity  of  the  external  surface  of  the  plates  in  this  genus,  and 
the  sharply  carinated  character  of  the  sutures  between,  together  with  the 
irregularity  in  the  size,  form  and  arrangement  of  the  plates,  give  a  very  pecu- 
liar appearance  to  the  fossil,  that  might,  at  a  first  glance,  cause  it  to  be  mis- 
taken for  a  coral.  When  only  found  in  the  condition  of  detached  plates,  they 
present  a  singular  appearance,  well  calculated  to  mislead  even  an  experienced 
Palaeontologist  who  had  not  seen  the  entire  fossil,  or  enough  of  the  plates 
united,  to  show  their  true  characters.  The  fact  that  they  are  all  deeply  con- 
cave, and  when  unworn,  smooth  on  the  outside,  while  the  inner  side  is  convex 
and  strongly  rayed,  would  naturally  lead  to  the  conclusion  that  the  outside  is 
the  inner  side,  and  vice  versa.  When  a  few  of  the  plates  are  found  united, 
however,  it  is  at  once  seen  that  the  deep  concavity  is  on  the  outside,  and  the 
convexity  and  rays  within.  These  rays  extend  one  from  the  prominent  middle 
of  each  plate  to  each  of  its  sides,  where  they  connect  with  those  coming  from 
the  middle  of  the  adjacent  plates.  When  three  or  four  of  the  united  plates 
are  placed  with  the  inside  upward,  the  spaces  between  the  rays  are  seen  to  pre- 
sent the  form  of  deep,  triangular  pyramidal  cavities,  the  apex  of  each  cavity 
terminating  at  the  meeting  of  the  corners  of  each  three  of  the  contiguous 
plates.  The  rays  are  as  prominent  as  the  convex  centers  of  the  plates,  and 
quite  narrow  or  linear  within,  but  widen  rapidly  toward  the  sides  of  the 
plates.  They  are  also  each  split  longitudinally  into  parallel  laminae  by  a  series 
of  profound  slits  extending  nearly  to  the  outer  surface  of  the  plates,  and  it  is 
these  slits  that  are  seen,  like  pores,  at  the  prominent  angular  sutures,  where 
the  edges  of  the  plates  at  the  latter  have  been  worn  partly  away.  It  is  difficult 
to  understand  the  use  of  these  deep  slits,  or  divisions  of  the  internal  rays, 
since,  as  noticed  by  Mr.  Billings,  they  seem  never  to  pass  entirely  through 
the  plates,  excepting  where  the  prominent  edges  of  the  latter  have  been  worn 
away. 
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Nuaed  m  honor  of  Dr.  B.  F.  Shumard,  of  St.  LooIb,  viioee  Ukks  m  western 
Gei^ogy  and  Pabeontologj  are  well  known. 

LoeaMhf  and  ponHon, — Cape  Girardeao,  MiBBonrL  Trenton  diTision  of 
Lower  SOonan. 

COMABOCTSTITES   SflUMARDI,  var.  OBCOKICUS,   M.  &   W. 

PI.  1,  fig.  2  a,  6. 

ComaroeyttUa  SkumarcU,  var,  obeomau^  Meek  and  Wobthex,  Aag.,  1865.    Proceed.  Acad. 
Nat  Set,  Philadelphia,  p.  144. 

A  single  specimen  in  the  collection  from  the  same  locality  and  position  as 
the  species  jost  described,  differs  in  being  obconical  instead  of  obovate,  its 
lower  half  tapering  downward  gradually  to  the  column.  Its  basal  plates  also 
rise  nearly  vertically  from  the  column,  instead  of  extending  out  horizontally 
as  in  the  typical  form  of  C.  Shumardt.  It  has  a  part  of  the  column  attached, 
showing  it  to  be  very  nearly  cylindrical,  and  composed  of  thin  plates.  In 
form  this  specimen  agrees  nearly  with  Mr.  Billings'  figure  2,  plate  5,  Decade 
iii.,  Oeol.  Survey  of  Canada,  from  which  it  differs  in  having  only  five  ranges 
of  plates  above  the  base.  It  also  agrees  with  the  species  we  have  just  de- 
scribed, in  having  its  plates  above  the  middle  proportionally  larger,  one  of  these 
plates  in  a  specimen  only  0.72  inch  in  bight,  measuring  nearly  a  third  more  in 
diameter  than  those  of  Mr.  Billings'  species,  near  1.50  inches  in  hight. 

It  is  quite  probable  this  form  may  belong  to  a  distinct  species,  but  as  we  are 
not  aware  to  what  extent  these  curious  fossils  may  vary,  we  merely  call  attention 
to  it  as  a  variety  of  C.  Shumardi. 

Locality  and  position,  same  as  last. 


MOLLUSOA. 

LAMELLIBRANOHIATA. 

Genus  MODIOLOPSIS,  Hall,  1847. 

(Palaont  N.  Y.,  vol.  1,  p.  167.) 

MODIOLOPSIS  MODIOLIFORMIS,  M.  &  W. 

PI.  1,  fig.  7  6  and  8. 

Shell  sub-rhomboidal,  very  oblique,  between  two  and  a  half 
and  three  times  as  long  as  wide,  very  convex  along  the  umbo- 
nal  slopes,  from  the  beaks  to  the  posterior  basal  extremity. 
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Hinge  rather  short,  ranging  at  an  angle  of  about  38°  to  4  O*' 
above  the  oblique  umbonal  slope,  and  passing  almost  imper- 
ceptibly into  the  posterior  dorsal  outline,  which  slopes  back- 
ward with  a  moderate  convexity  to  the  narrowly  rounded 
posterior  basal  extremity;  basal  margin  extending  obliquely 
forward,  with  apparently  a  gently  convex,  or  perhaps  nearly 
straight  outline,  near  the  middle;  .anterior  side  very  short, 
and  abruptly  rounded.  Beaks  very  close  to  the  anterior  end, 
gibbous  or  sub-angular,  and  incurved.  Surface  with  rather 
obscure  concentric  striae,  and  a  few  indistinct  wrinkles  of 
growth.    Hinge  and  interior  unknown. 

Length,  measuring  obliquely  from  the  most  prominent  part 
of  the  posterior  basal  extremity  to  the  anterior  end,  about 
2.10  inches ;  hight,  at  right-angles  to  the  umbonal  ridge,  near 
0.80  inch;  convexity,  as  near  as  can  be  determined  from  an 
accidentally  depressed  specimen,  about  0.80  inch. 

The  only  specimen  of  this  species  we  have  seen,  has  suffered  some  distortion 
from  nearly  vertical  pressure,  which  makes  its  valves  appear  more  convex  than 
natural,  and  has  a  somewhat  crushed  ventral  margin,  so  as  to  make  it  less 
prominent  than  it  must  he  in  perfect  examples.  Hence,  the  outline  of  the  base, 
of  figure  8,  particularly  toward  the  front,  can  not  be  relied  upon  as  strictly 
that  of  a  perfect  example  of  the  species.  It  seems  to  have  presented  much  the 
form  of  a  true  Modiola,  As  we  know  nothing  of  its  hinge  and  interior,  we 
only  place  it  provisionally  in  the  genus  Modiolopsisy  to  which,  however,  we 
have  not  much  doubt  it  belongs. 

Locality  and  position :  Trenton  groap,  of  Lower  Silurian.  Mineral  Point, 
Wisconsin. 

MODIOLOPSIS  ORTHONOTA,  M.  &  W. 

PI.  l,fig.  7  a. 

Shell  longitudinally  sub-oblong,  the  length  being  about 
twice  and  a  half  the  hight;  valves  quite  convex,  the  greatest 
con^  exity  being  near  the  middle,  in  front  of  which  they  have 
an  undefined  concavity  commencing  in  the  umbonal  region, 
and  widening  and  deepening  to  the  base,  in  front  of  the  middle ; 
cardinal  margin  long,  very  nearly  straight,  or  but  slightly 
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arched ;  posterior  margin  obliquely  sub-truncated,  and  some- 
times very  faintly  sinuous  above,  and  rather  narrowly  rounded 
near  the  middle ;  basal  margin  sub-parallel  to  the  dorsal,  but 
most  convex  behind  the  middle,  in  consequence  of  a  broad 
sinuosity  situated  mainly  between  the  middle  and  the  front; 
anterior  side  short,  rather  abruptly  sloping  above,  and  narrowly 
rounded  below.  Beaks  depressed  upon  a  line  with  the  dorsal 
margin,  rather  obtuse,  and  placed  less  than  one-seventh  the 
entire  length  of  the  valves  behind  the  anterior  extremity. 
Surface  marked  with  moderately  distinct  concentric  strisB  of 
growth,  crossed  on  the  dorsal  slope  by  an  obscure  sulcus,  exten- 
ding obliquely  from  the  posterior  side  of  the  beaks  to  the  mid- 
dle of  the  obliquely  sub-truncated  upper  part  of  the  posterior 
margin. 

Length,  about  2.45  inches;  hight,  0.94  inch;  convexity, 
0.80  inch. 

Id  the  figure  of  this  species,  the  entire  breadth  of  the  anterior  margin  is  not 
shown,  owing  to  the  fact  that  its  lower  edge  is  partly  hidden  in  the  matrix. 
The  upper  part  of  the  posterior  margin  is  represented  as  rounding  too  regularly 
into  the  dorsal  outline,  so  as  to  completely  obliterate  the  oblique  truncation  of 
that  edge.  The  concentric  undulations  on  the  posterior  half  of  the  shell  are 
also  represented  much  too  strong;  while  the  long  obscure  sulcus  on  the  dorsal 
slope  is  not  represented  in  the  figure. 

This  species  seems  to  bo  nearly  related  to  M,  Gemeri  of  Billings  (New  Lower 
Sil.,  Foss.,  Canada,  p.  43,  fig.  45—1862),  but  it  is  less  convex  posteriorly,  its 
greatest  convexity  being  at  about  the  middle  instead  of  behind  it.  Its  dorsal 
outline  is  also  straighter,  and  its  upper  posterior  edge  more  truncated,  while 
Mr.  Billings  neither  figures  nor  mentions  the  obscure  sulcus  seen  along  the 
dorsal  slope  of  our  specimen. 

We  have  before  us,  from  the  Galena  limestone,  at  Pine  creek,  Ogle  county, 
Illinois,  some  internal  casts  agreeing  more  nearly  with  Mr.  Billings'  species. 

Locality  and  position:  Dunleith,  Illinois;  Trenton  division  of  the  Lower 
Silurian. 
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Genus  CYPKICAKDITES,  Conrad,  1841. 

(Add.  Report  PalseoDtol.,  K.  T.,  p.  61.) 

Gbnub  OB  Subgenus  VANUXEMTA,  Billings,  1858. 

(Report  CaaadiaD  Geological  Suryej  for  1857,  p.  186.) 

Vanuxemia?  Dixonensis,  M.  and  W. 

PI.  1,  fig.  6  a,  6. 
VmaasnM  DixonentU,  Mkek  aDd  Wokthsn,  1866.    Proo  Chicago  Acad.  Sol,  toI.  1,  p.  16. 

Shell  of  medium  size,  thick,  obliquely  ovate,  very  gibbous ; 
beaks  tumid,  very  oblique,  rather  obtuse,  somewhat  incurved 
and  terminal ;  anterior  side  a  little  concave  just  below  the 
beaks,  but  without  a  defined  lunule,  thence  descending  with 
a  regular  curve  into  the  rounded  base ;  dorsal  outline  declining 
fh>m  near  the  beaks,  with  a  regular  oblique  arch  to  the  pos- 
tero-basal  margin,  which  rounds  into  the  base.  Hinge  margin 
rather  short,  arched,  somewhat  gaping,  and  apparently  pro- 
vided with  a  narrow  area,  just  outside  of  which  there  is  an 
impressed  line  on  each  valve,  extending  from  the  inner  pos- 
terior side  of  each  beak  backward,  so  as  to  define  a  lanceolate 
escutcheon  (see  fig.  5  6).  Surface  with  rather  strong,  subim- 
bricating  marks  of  growth,  which  are  distinct  on  the  lower  and 
posterior  sides  of  the  valves,  but  become  obsolete  over  the  um- 
bonal  region.    Hinge  and  interior  unknown. 

Length,  measuring  obliquely  from  the  beaks  to  the  postero- 
basal margin,  1.23  inches;  greatest  breadth,  at  right-angles  to 
this  oblique  axis,  0.90  inch.  Greatest  convexity,  near  middle 
of  the  valea,  0.95  inch. 

Not  having  seen  the  hinge  and  interior  of  this  shell,  we  can  not  he  sure  that 

it  really  belongs  to  the  group  Vanuxemia  ;  but  we  place  it  proyisionally  in  that 

genus,  or  suhgenns,  until  its  internal  characters  can  be  determined.    It  has  the 

form  and  general  external  appearance  of  Vantixemia,  however,  though  it  differs 

from  the  typical  species  upon  which  that  genus  was  founded,  in  having  no  little 

protuberance  in  front,  just  below  the  beaks — there  being  at  that  point  a  lunle 

or  excavation.    It  also  seems  to  be  a  more  gibbous  and  proportionally  narrower 

species  than  those  described  from  the  same  horizon  by  Mr.  Billings.    In  some 

— 38       Jia7ia,i868. 
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respects  it  agrees  more  nearly  with  MegaJomxu  of  Hall,  and  it  is  possible  tliat 
we  should  call  it  Idegalomus  Dixonensis,  These  two  groups,  however,  are  thought 
by  Mr.  Billings  not  to  be  di&tinct. 

Locality  and  jxm'tion :   Dixon,  Illinois,  from  tlie  Trenton  division  of  the 
Lower  Silurian. 


CEPHALOPODA. 

Genus  ORTHOCERAS,  Auct. 
Orthoceras  (Ormoceras)  Backii,  Stokes  ? 

PI.  1,  fig.  4. 

OrmoeeroM  JSodKi,  Stokes,  1887.  Geol,  Trans.,  2d  ser.,  toL  V,  p.  709,  referring  to  fig.  1,  p. 

80,  vol.  I.  of  same. 
Conotvbuiaria  Cuvierii,  Troost?  1883.    Hem.  Soc.  Geol.  Fr.  t.  Hi,  p.  88,  pi.  9  fig.  1,  and 

pi  10,  fig.  7. 
OrmoceroB  tenui/Uum,  Hall,  1847.   Palaeont.  N.  Y.,  vol.  I,  p.  65,  pi.  xv,  fig.  1  a,  6,  e;  pL  xvi, 
fig.  1  a,  by  c,  rf,  e,  and  pi.  xvii,  fig.  1  a,  b. 

Althouoh  this  fragment  is  too  imperfect  to  afford  satisfactory  specific 
characters,  it  is  of  some  interest,  since  it  presents  an  example  of  the  curious 
mammillary  appearance  sometimes  produced  by  a  kind  of  organic  deposit,  oflen 
formed  on  the  interior  of  these  shells,  the  true  nature  of  which  was,  we  believe, 
first  pointed  out  by  Prof  Barrande,  of  Bohemia.  The  specimen  figured  con- 
sists entirely  of  a  cast  of  the  interior  of  the  fossil;  the  sh^U  itself,  as  well  as 
its  septa  and  siphuncle,  being  entirely  dissolved  and  removed,  to  as  to  leave  only 
the  cast  of  the  internal  parts,  composed  of  the  yellow,  finely-granular  dolomitic 
matrix. 

The  organic  deposit  mentioned  above,  was  not  merely  formed  upon  the  inte- 
rior of  the  outer  walls  of  the  shell,  but  also  on  both  sides  of  the  septa,  and 
partly  filled  the  large  siphuncle.  As  the  mammillary  protuberances  seen  in  the 
figure  are  merely  casts,  they  of  eourse  represent  concavities  or  pits  in  the  organic 
incrustation  of  the  interior.  The  siphuncle  was  large,  ventral,  and  much 
expanded  or  swollen  out  between  the  septa.  Along  its  middle  there  is  a  cast  of 
the  interior  of  a  central  cavity,  which  in  the  specimen  figured,  is  exposed  by  the 
breaking  away  of  one  side  of  the  fossil,  and  lies  loose,  though  it  can  not  be 
removed,  owing  to  its  enlargement  within  the  expansions  of  the  siphuncle  far- 
ther up.  These  enlargements  of  the  cast  of  the  interior  of  the  siphuncle, 
occur  one  within  each  expansion  of  the  latter;  and  each  sends  off,  all  around, 
little  horizontal  branches  (not  well  represented  in  the  figure),  evidently  internal 
casts  of  canals  radiating  from  the  central  cavity,  and  apparently  passing  through 
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the  walls  of  the  sipbtmclo,  to  m  to  connect  with  the  interseptal  cavities.     The 
transverse  section  of  the  shell  is  subelliptic. 

Locality  and  position:     Homer,  LaSalle  county,  Illinois;  Trenton  group  of 
the  Lower  Silurian. 


ARTICULATA. 

ORUSTAOEAi 

Genus  LICHAS,  Dalman,  1827. 

(Palsad.  p.  72.) 

LicHAS  cucuLLUs,  M.  and  W. 

lAehaa  eueuUua,  Mkek  and  Wobthen,  Dec;  1865.    Proceed.  Acad.  Nat  8ei.,  Phil.,  p.  266 

Glabella  very  convex;  middle  lobe  strongly  elevated,  or 
subcorneal,  nearly  three  times  as  wide  anteriorly  (measuring 
around  the  front)  as  behind,  sloping  abruptly  from  the  highest 
point  behind  the  middle,  with  a  straight  or  slightly  concave 
outline,  back  to  the  neck  furrow,  and  rounding  with  a  regular, 
convex,  rapidly  descending  curve,  to  the  rounded  front;  lateral 
slopes  declining  abruptly,  and  separated  from  the  lateral  lobes 
by  a  linear  but  well  defined  furrow,  arching  forward  from  the 
neck  furrow,  and  curving  laterally  on  the  anterior  slope.  La- 
teral lobes  about  half  as  high  and  three-fourths  as  long  as  the 
middle  one,  from  which  they  slope  abruptly  outward ;  nearly 
as  wide  behind  as  the  posterior  extremity  of  the  middle  lobe 
at  the  neck  furrow,  but  not  more  thaii  half  its  breadth  at  the 
summit,  and  less  than  one-third  its  anterior  breadth.  Outside 
of  these,  on  each  side,  the  much  smaller  and  lower  palpebral 
lobes  are  Separated  from  them  by  a  linear  furrow,  similar  and 
nearly  parallel  to  those  separating  the  lateral  lobes  from  the 
central  one.  Neck  furrow  moderately  well  defined ;  neck  seg- 
ment  very  much  depressed  below  the  other  parts,  and  sloping 
backward ;  apparently  equaling  about  half  the  breadth  across 
between  the  two  lateral  lobes  behind. 
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Surface  showing,  under  a  magnifier,  small,  unequal,  rather 
•  scattering  pustules,  with  smaller  intermediate  granules. 

Length  of  head,  including  the  neck  segment,  0.70  inch ;  do., 
excluding  same,  0.66  inch ;  height,  0.60  inch ;  breadth,  0.96 
inch ;  do.  of  middle  lobe  at  posterior  extremity,  0.28  inch ;  do. 
of  same  at  summit,  0.41  inch;  do.  of  same  at  front,  0.60  inch. 

Compared  with  the  correspODdiDg  parts  of  L.  TrenUmends^  this  species  will 
be  at  once  distinguishedi  by  its  much  more  elevated  and  differently  formed 
glabella,  as  well  as  by  its  less  convex  lateral  lobes,  and  the  presence  of  a  de- 
fined furrow  between  the  lateral  and  the  palpebral  lobes.  Its  surface  is  also 
much  less  strongly  and  distinctly  pustulous.  This  latter  character,  and  its 
proportionally  narrower  neck  segment,  as  well  as  its  more  conical  middle  lobe, 
readily  distinguish  it  from  L.  Hibemicus^  of  Portlock,  which  it  more  nearly 
resembles.  It  differs  too  distinctly  from  L.  BoUoniy  of  the  Niagara  Group,  to 
render  a  comparison  necessary. 

Locality  and  pogUion :  Alexander  county,  Illinois.  Trenton  division.  Lower 
Silurian. 
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PROTOZOA. 

Genus  RECEPTACULITES,  Defrance,  1827, 

(Diet.  BcL  Nat  XLV.) 

Receptacuutes  globularis,  Hall, 

PI.  2,  fig.  2  a,  6. 
Itectplaeuiiie$  gloMaref  Hall,  1861.    Sappl.  Wisoonsin  Geological  Report,  p.  16. 

Body  obovate,  or  subglobose,  rounded  and  slightly  umbili- 
cate  above,  and  tapering  to  a  rather  broad  base  of  attachment 
below.  Cells  arranged  in  the  usual  regularly  curved  lines,  with 
transversely  elongated  rhomboidal  apertures,  which  become 
exceedingly  narrow  and  crowded  on  the  sides;  transverse 
ridges  between  the  cells  and  the  intervening  grooves  well 
defined,  and  becoming,  like  the  cells,  very  closely  compacted 
together  on  the  sides. 

This  is  probably  the  fonn  described  bj  Poof.  Hall,  under  the  above  name, 
though  it  is  proportionallj  longer  than  the  specimens  upon  which  the  species 
was  founded,  which  are  said  to  be  usuallj  wider  than  long.  We  have  others, 
haweyer^firomihe  same  locality,  agreeing  more  nearly  with  his  description,  and 
apparently  not  separable  specifically  from  this. 

Locality  and  position:  Scales'  Mound,  Illinois;  from  the  Ghdena  division  of 
the  Lower  Silurian  series. 

Receptaculites ? 

PL  2,  fig.  1  a,  6« 

Body  depressed-subglobose ;  slightly  umbilicate  above,  and 
apparently  attached  by  a  broad  base  below.    Cells  presenting, 
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at  the  apertures,  the  usual  transversely  elongated  rhombic  out- 
line, with  each  a  small,  round,  contracted  perforation  within, 
and  all  becoming  narrower  and  more  elongated  transversely,  as 
they  recede  from  the  middle  outward,*  so  as  to  be  very  closely 
compacted  and  extremely  narrow  on  the  sides.  Transverse 
ridges  between  the  cells,  linear  and  well  developed,  becoming 
more  and  more  closely  crowded  down  the  sides,  until  they  ap- 
pear to  be  in  contact,  and  almost  close  the  apertures  of  the 
cells  below  the  middle. 

Height,  1.16  inches ;  breadth,  1.68  inches. 

This  seems  to  differ  from  the  last  only  in  being  larger  and  more  depressed. 
It  b  probably  a  different  species ;  bat  as  several  allied  forms  have  been  already 
named  and  described  from  these  rocks,  and  not  yet  figured,  we  are  left  in  doubt 
in  regard  to  its  specific  relations,  and  scarcely  feel  warranted  in  identifying  it 
with  any  of  the  described  species,  or  in  regarding  it  as  new. 

Locality  and  position :  Galena  division  of  the  Lower  Silurian ;  Galena, 
Illinois. 

Receptactjlites  Oweni,  Hall. 

PI.  2,  fig.  8. 

Cotdnopora  ndcaJla,  Owen,  1844.    Geological  Report  Iowa,  WiscoDsin  and  Illinois,  p.  40, 
pi.  Tii.,  fig.  5  a,  6 ;  (not  Goldfuss). 

HeeeptaeulUes  Oweni,  Hall,  1861.    Report  Rrogress  Wisconsin  Geological  Surrey,  p.  13. 

Body  in  the  form  of  a  broad,  nearly  flat,  or  somewhat  undu- 
lated, circular  disc,  with  a  small,  funnel-shaped,  or  umbilicoid 
central  depression  above,  corresponding  to  the  narrow,  project- 
ing base  of  attachment  on  the  under  side.  From  this  point, 
where  the  disc  is  very  thin,  it  increases  in  thickness  in  all 
directions  to  the  periphery,  which  curves  downward.  Cell 
rows  curving  so  strongly,  as  they  radiate  from  the  center,  as 
to  perform  nearly  one  entire  turn  in  a  specimen  eight  inches 

*  This  character  is  not  represented  in  figure  1  6,  owing  to  the  fact  that  the  rows  of 
cells  are  not  drawn  as  curred  enough  near  the. periphery;  and  hence  the  cells  are 
made  too  large  on  that  part  of  the  fossil.  They  sh<5uld  have  been  represented  as  becom- 
ing more  contracted  outward  as  well  as  inward,  from  about  halfway  between  the  center  and 
the  periphery  of  the  figure.  The  same  defect  also  occurs  in  fig.  2  a,  though  to  a  less 
extent    In  figure  1  a  and  2  b  they  are  correct 
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in  diameter,  the  curve  always  decreasing  regularly  from  the 
center  outward ;  while  intercalated  rows  are  occasionally  de- 
veloped between  those  coming  from  the  center.  Cell  apertures 
quadrangular,  or  more  or  less  rhombic  at  the  surface,  but  ab- 
ruptly contracting  within  to  a  smaller  circular,  or  nearly  cir- 
cular, opening*  into  the  larger  cylindrical  cells  of  the  interior. 
Ridges  between  the  cells  moderately  well  developed,  and  run- 
ning parallel  to  the  curves  of  the  cell  rows,  so  as  to  intersect 
each  other  at  more  or  less  nearly  right  angles.  They  are  some- 
times, however,  interrupted  by  obscure  traces  of  nearly  straight 
furrows,  passing  from  cell  to  cell  in  direct  radiating  lines  from 
the  middle  of  the  body  outward. f  Cells  generally  increasing 
in  size  from  the  center  to  the  circumfqrence  of  the  disc,  and 
always  separated  by  spaces  less  than  their  own  breadth,  often 
showing  traces  of  transverse  wrinkles  within,  as  if  left  by  the 
remains  of  diaphragms. 

Breadth  of  the  largest  specimen  in  the  collection  (incomplete 
at  the  margins),  7.50  inches ;  thickness  of  same  at  the  middle, 
0.12  inch ;  do.  at  periphery,  0.52  inch ;  breadth  of  largest  cells 
at  the  periphery,  0.13  inch. 

Locality  and  poiitwn :  Galeoa,  Dixon,  and  other  IIIinoiB  localities,  in  the 
Galena  limestone  (of  the  Lower  Silurian),  of  which  it  is  very  characteristic. 
It  also  occnrs  at  the  same  horizon  in  Wisconsin  and  Iowa. 

*  Made  too  Bmall  in  the  figure. 

f  This  character  is  rather  too  distinctly  represented  in  the  figare,  on  plate  2. 


804  PALEONTOLOGY  OF  ILLINOIS. 


RADIATA. 
ZOOPHYTA. 

?  Genus  CH^TETES,  Fischer,  1837. 

(Oryct.  du  Gout.  Mascou,  p.  159.) 

CniETETES  PETROPOLITANUS,  Pander  ?  (sp.) 

PL  2,  fig.  8  a,  b. 

Favo»iU8  pdrcpolUanuSf  Pander,  1880.    Russischen  reiche,  p.  106,  pi.  1,  fig.  6,  7, 10  and  11 ; 

probably,  also,  pi.  2,  fig.  12  to  15;  McCoy  (1846),  Sil.  Foss.  Ireland,  p.  64,  pi.  4, 

fig.  21. 
Cahmopora  fibrota  (pars),  Goldf.,  1888.    Petref.  Germ.,  vol.  I,  p.  215,  pi.  64,  fig.  fit'(Qot 

pi.  28,  fig.  8). 
Fawmiei  hemiutphmeui^  Kutorga,  1887.     Sweit  Beitr.  Zurgeogn.  und  palseont.  Dorpat*8,  p. 

40,  pi.  8,  fig.  6,  et  pi.  9,  fig.  8. 
Calamopora  fibroBa,  Eicbwald,  1840.     Sil.  Syst.  in  Esthand,  p.  197. 

FanofUei  lyeopodUes^  Yanuxem,  1842.    Report  Third  Geol.  DiBt  K.  Y.,  p.  46,  fig.  8  ;  Ma- 
ther's Report  First  Dist.,  p.  857,  fig.  3. 
CfhdBtdet petropoliUmtu^  Lonsdale,  1845.     In  Geol.  Russ.  toI.  I,  p.  696,  pi.  A,  fig.  10  ;  Eeyser- 

ling  (1846),  Petscbora-land,  p.  180;  d'Orb.  (1845),  Prodr.  toK  I,  p.  25;  Edwards  and 

Halme  (1861),  Polyp,  des  Terr.  Palsoz.,  p.  268. 
ChaUU»  lyeoperdon  (pars),  Hall,  1847.    PalsBofit  N.  Y.,  vol.  I,  p.  64,  pi.  28,  fig.  1,  and  pi. 

24,  fig.  1  o-^ 
MofUieulipora  p^opoHUma^  Edw.  and  Haime ;  Brit.  Foes.  Corals,  p.  264 ;  Hist.  Nat.  Corall. 

t.  III  (1860),  p.  272. 

CoRALLUM  more  or  less  hemispherical,  the  upper  side  being 
convex,  and  the  lower  flat  or  concave,  and  protected  by  a  thin 
concentrically  wrinkled  epitheca.  Calices  radiating  from  the 
central  region  upward  and  outward,  generally  hexagonal  at  the 
surface,  but  apparently  more  rounded  within,  and  numbering 
about  seven  to  eight  in  the -space  of  one-tenth-of  an  inch;  (dia- 
phragms unknown). 

Greatest  diameter  of  the  largest  specimen  seen  from  this 
horizon,  2.30  inches;  height,  0.90  inch. 

This  appears  to  be  the  form  that  has  been  by  others  in  this  country  referred  to 
the  Russian  species,  C,  petropolttanm^  bat  as  we  have  never  seen  any  evidence  of 
the  division  of  the  calices  by  the  development  of  longitudinal  partitions  within, 
as  is  said  by  Lonsdale  to  be  the  case  with  C.  petripoUtan'M^  it  may  possibly  be 
distinct.    If  the  difference  of  structure  said  to  dietingubh  such  species  as  this 
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from  C, petropolitanus  really  exists,  it  would  not  only  be  specifically,  bat  generi- 
oally  distinct,  and  probably  fall  into  Lonsdale's  genus,  Stenopora,  to  which  it 
has  already  been  referred  by  some. 

In  regard  to  the  zoological  position  of  this  genus,  as  well  as  respecting  which 
one  of  several  names  that  have  been  applied  to  it  should  be  retained,  rather 
widely  different  views  have  been  maintained.  Most  authors  have  classed  it  with 
the  2joophyta ;  but  Prof.  Agassiz's  investigations  of  the  recent  genus  Millepora 
have  led  him,  from  analogy,  to  believe  the  genus  Chmtetes  and  Favosites  belong 
more  probably  to  the  Hydroid  group,  of  Acalephs,  while  others  have  supposed 
the  former,  al  least,  to  belong  to  the  Polyzoa.  As  we  are  not  here  making  an 
especial  investigation  of  any  of  these  groups,  however,  we  merely  place  this 
genus  along  with  the  Zoophytay  without  thereby  intending  to  express  any 
opinion  on  these  mooted  points. 

Locality  and  position :  Galena  division  of  the  Lower  Silurian,  at  Scales' 
Mound,  Illinois. 


MOLLUSOA. 

BRAOHIOPODAi 

Genus  LINGULA,  Bruguiere,  1792. 

(Encyc.  Meth.  1,  tab.  250.) 

LiNGULA  QT7ADRATA,  Eichwald. 

PI.  2,  fig.  4  a,  J,  c. 

Crania  quadraia^  Eichwald,  1829.    Zool.  Specialis,  toI.  I,  p.  273,  pi.  4,  fig.  2. 

Jjinffula  quadrata^  Eichwald,  1840.  Sil.  Sjst.  in  Esthland,  p.  164;  also  Urwelt  Russland 
(1840),  heft  1,  p.  15  ;  and  (1842)  ib,  heft  11,  p.  58  ;  Mttrchison  dk  Vern.  and  Eetssr 
LINO  (1845);  Geol.  Rues,  and  Ural  Mts.,  vol.  11,  p.  292 ;  Hall  (1847),  Paseont.  N.  T., 
Tol  I,  p.  96,  pi.  XXX,  fig.  4  a,  6,  e,  and  Wisconsin  Report  (1862),  p.  46,  fig.  1. 

Shell  thin,  attaining  a  large  size ;  longitudinally  semielliptic, 
approaching  oblong,  the  sides  being  generally  somewhat  straight- 
ened and  nearly  parallel ;  the  front  rounded,  or  faintly  sub- 
truncate,  and  the  posterior  margins  converging  to  the  beaks  at 
a  wide  angle,  or  more  or  less  rounded  at  their  points,  which  are 
obtuse ;  valves  moderately  and  nearly  equally  convex.  Sur- 
face of  both  valves  marked  by  distinct  concentric  stria3,  which 
along  the  middle  of  the  valves  are  crossed  by  radiating  lines, 
generally  most  strongly  defined  on  exfoliated  surfaces,  and  on 

39  July  14, 1668. 


J;,  If  PAL-E05TOLOGT  0¥  ILUKOIS. 

lie  i:i:erior,  particularly  near  the  front,  where  they  usually 
leave  their  impreasioos  on  internal  casts.  Internal  mesial  ridge 
of  the  dorsal  Talve  generally  rather  stout,  and  extending  for- 
ward firom  the  heak  beyond  the  middle. 

Length  of  larger  specimens,  1.50  inches ;  breadth  about  0.90 
inch. 

Thb  fne  tpedea  resemblei  L,  Lcwusii,  Sowerbj,  2/.  tenmgranulata^  McCoy, 
aod  L.  ffranul^jla,  of  Phillipfl;  bat  differB  from  tbom  all,  io  baviog  a  more 
elliptic  and  leM  oblong  form ;  while  it«  surface  markiDgs  are  quite  distinct  from 
those  of  the  latter  two  species,  both  of  which  also  exceed  it  in  sixe. 

Locality  and  jMntion :  Jo  Daviess  county ;  in  the  Galena  beds  of  the  Lower 
Silurian.  It  also  occurs  at  the  same  horizon  in  Iowa  and  Wisconsin ;  likewise 
in  the  Trenton  limestone  of  New  York,  and  in  the  Lower  Silurian  rocks  of 
Russia. 


LAMELLIBRANOHIATA. 

Oknus  AMBON YCIIIA,  Hall,  1847. 

( Palieontot.  K.  Y.,  rol  1,  p.  168  ) 

Ambonychia  intermedia,  M.  and  W. 

PL  2,  fig.  6  a,  6. 

Shell  (internal  cast)  rhombic  subcordate,  gibbous  in  the 
umbonal  and  anterior  and  central  regions,  compressed  and 
Bubalate  postero-dorsally ;  hinge  line  apparently  a  little  shorter 
than  the  greatest  antero-posterior  diameter  of  the  valves,  and 
ranging  at  an  angle  of  about  90°  with  the  anterior  margins 
of  the  shell ;  beaks  prominent,  gibbous  pointed,  and  strongly 
incurved  with  a  slight  forward  obliquity ;  anterior  side  trun- 
cated nearly  vertically  above,  and  rounding  obliquely  into  the 
base,  which  is  rather  narrowly  rounded;  posterior  side  ab- 
ruptly cuneate,  in  outline  subtruncate,  or  moderately  convex 
above,  and  rounding  into  the  base  below.  Surface  marked 
by  rather  fine,  regular,  radiating  costae,  or  coarse  striaa,  gen- 
erally only  obscurely  defined  near  the  free  margins,  to  the 
interior  of  which  they  impart  a  finely  crenated  appearance. 
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Greatest  diameter,  measuring  obliquely  from  the  beaks  to 
the  most  prominent  part  of  the  base^  0.80  inch ;  anterio-pos- 
terior  do.,  0.60  inch ;  convexity,  0.55  inch. 

This  little  shell  seems  to  be  intermediate  in  its  characters  between  A.  heUi- 
striata  and  Ji,  radicUa,  having  the  fineness  of  strise,  and  the  conyezity  and 
incurved  character  of  beaks,  seen  in  the  first,  and  the  shorter  and  much  less 
oblique  hinge  of  the  latter.  The  internal  casts  are  somewhat  excavated  just 
under  the  beaka  in  front,  and  sometimes  show  a  small  protuberance  almost 
between  the  beaks  there,  apparently  like  the  cast  of  a  little  cavity  at  the  ter- 
mination of  the  hinge  plate,  such  as  are  seen  in  some  species  of  Afyalina,  and 
in  Amphiccdia, 

At  first  we  were  inclined  to  refer  these  oasts  to  A,  beUistriatay  but  their  much 
shorter  and  less  oblique  hinge  seems  to  be  a  constant  character,  never  seen  in 
that  species. 

In  making  comparisons  with  our  figure  5  &,  it  should  be  remembered  that 
this  engraving  represents  the  radiating  striae  a  little  too  coarse  and  too  oblique, 
there  being  about  four  of  them  on  the  margin  of  the  shell,  in  the  space  of  one- 
tenth  of  an  inch.  The  beaks  are  also  scarcely  pointed  and  curved  forward 
enough  in  this  figure,  while  its  anterior  margin  is  slightly  too  prominent  in  the 
middle,  and  its  anterior  umbonal  region  not  convex  enough  from  the  compressed 
posterior  dorsal  alation. 

Locality  and  position :  Mount  Carroll,  Illinois;  Galena  division  of  the  Lower 
Silurian. 

Genus  TELLINOMTA,  Hall,  1847  * 

(PalaBODtoI.,  N.  Y.,  vol.  1,  p.  161.) 

Tellinomya  ventricosa,  Hall. 

PI.  2,  fig.  7  a,  6,  c, 

Tetlinmnya  ventricata^  Hall,  1861.    WUconsin  Geological  Report  of  Progress,  p.  27 ;  Final 
Report  same  (1862),  p.  88,  fig.  8. 

Shell  rhombic  subovate,  nearly  one-third  longer  than  high, 
Tery  gibbous  in  the  umbonal  region,  and  along  the  posterior 
umbonal  slopes,  with,  in  internal  casts,  an  oblique  concavity  just 
before  the  posterior  umbonal  ridge ;  anterior  side  considerably 
wider  than  the  other,  abruptly  cuneate,  and  in  outline  rounded; 
posterior  side  narrow,  and  apparently  subangular  in  outline; 

*  Not  JW/Jmyo,  Brown,  1827^2W/iitomya,  Agassiz,  1846. 
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base  very  prominent  anteriorly,  and  ascending,  with  a  more 
or  less  distinct  sinuosity  near  the  middle,  to  the  narrow  poste- 
rior end ;  dorsal  outline  sloping  nearly  equally  toward  both 
extremities;  beaks  (in  casts)  rather  prominent,  and  nearly 
central,  or  sometimes  very  slightly  in  advance  of  the  middle. 
Impressions  of  adductor  muscles  very  deep,  the  anterior  ones 
larger  than  the  posterior.  Hinge  strong,  narrowing  from  the 
extremities  to  the  beaks,  toward  which  the  two  slopes  converge 
at  an  angle  of  about  seventy  degrees ;  denticles,  about  eleven 
behind,  and  ten  in  front,  to  each  valve,  deeply  interlocking, 
but  not  curved.     Surface  unknown. 

Length  of  internal  cast,  0.70  inch ;  height,  0.52  inch ;  con- 
vexity, 0.40  inch. 

As  we  only  know  this  form  from  imperfect  internal  casts,  of  course  we  can  not 
be  very  positively  sare  our  specimens  belong  to  the  same  species  as  Prof.  Hall's, 
though  they  agree  so  nearly  that  there  is  not  much  room  for  doubting  their 
identity.  In  comparing  our  figures,  however,  it  should  be  remembered  that 
the  anterior  basal  outline,  in  figure  7  c  is  not  prominent  enough,  which  makes 
the  base  too  straight,  instead  of  a  little  sinuous  along  the  middle^ 

Our  shell  is  also  closely  allied  to  the  species  contractus  of  Salter  (Decade  1, 
Canadian  Organic  Remains,  pi.  viii,  figs.  4  and  5),  which,  however,  seems  to 
be  a  less  robust  and  more  compressed  species.  Yet  it  is  not  very  improbable 
that  a  comparison  of  a  good  series  of  specimens  might  show  these  shells  all  to 
belong  to  one  species. 

It  is  possible  Mr.  Salter's  name,  Ctenodonta^  may  have  to  be  adopted  for  this 
genus,  because  Brown  had  established  a  recent  genus  of  Mollusca,  under  the 
name  Tellimi/a,  in  1827 ;  and  Prof.  Agassiz  had  corrected  the  orthography  of 
this  name  to  TeUinomyay  in  1846.  Certainly  if  suoli  corrections  are  considered 
admissible  at  all,  and  the  name  of  the  recent  genus  is  to  be  used  as  corrected, 
the  name  TeJliiwmya  could  be  no  longer  retained  for  the  fossil  type. 

Locality  and  position :  Mount  Carrol,  Illinois,  in  the  Galena  beds  of  the 
Lower  Silurian.  The  typical  specimens  upon  which  the  species  T,  ventncosa 
was  founded,  were  found  in  the  Trenton  limestone  at  Belloit  and  at  Mineral 
Point,  Wisconsin.  It  also  occurs  near  Dubuque,  Iowa,  and  at  the  Falls  of  St. 
Anthony,  Minnesota.  We  likewise  have  an  internal  cast  of  apparently  the 
same  species  from  the  Trenton  limestone  at  Dixon,  Illinois. 
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Tellinomya  alta,  Hall. 

PL  2,  fig.  6  a,  b, 
TMmomya  alia^  Haix,  1861.    Geological  Report  of  Wisconsin,  p.  27. 

I^IELL  (internal  cast)  small,  subtrigonal,  moderately  convex; 
base  regularly  rounded ;  beaks  much  elevated,  nearly  central, 
arching  slightly  backward*  (represented  too  straight  in  the 
figure) ;  anterior  and  posterior  sides  sloping  abruptly^  from  the 
beaks  at  an  angle  of  about  85^,  the  posterior  slope  (right  side 
of  fig  6  b)  concave,  and  the  anterior  convex  in  outline;  mus- 
cular impressions  comparatively  shallow,  those  on  the  poste- 
rior side  circular,  and  the  others  oval.  Denticles  of  hin^e 
very  fine.    Surface  unknown. 

Length  of  internal  cast, 0.60  inch;  height,  0.55 inch;  breadth, 
0.34  inch. 

This  form,  of  whicli  we  have  seen  but  a  single  internal  cast,  agrees  yeiy 
well  witk  the  description  of  Tellinomya  allay  which,  horwever,  is  only  known  to 
ns  from  the  description,  no  figures  of  it  having  yet  been  published.  It  is  evi- 
dently related,  as  suggested  by  Prof.  Hall,  to  Ctenodonta  astarti/ormis  of  Salter, 
bat  differs  in  being  proportionally  wider,  with  straighter  beaks.  We  agree  with 
Mr.  Salter,  in  the  opinion  that  these  short  triangnlar  forms  are  probably  more 
than  specifically  distinct  from  the  typical  form  of  the  genns,  TeUinamya  luuutaf 
ihbagh  related  to  it  in  many  respects. 

Locality  ondpostHon:  Same  as  last 

Genus  CYPRICARDITES,  Conrad,  1841. 

CyprieardUeiy  OoNiuDy  1841.    Annnal  Report  Palieontology.  N.  T.,  p.  61. 

CyHodorUa,  BnxuiQB,  1868.    Oanadian  Geol.  Report  for  1867,  p.  179. 

PaUaarea,  Hall,  1869.     Twelfth  Ann.  Rep.  Regents  Unir.  N.  T.,  on  State  Oab.  K.  H.,  p.  f . 

Ykrt  different  views  are  entertained  among  Palaeontologists,  in  regard  to 
which  of  the  names  cited  above  should  be  retained  for  this  genns.  In  first 
proposing  the  genus  Q^pricardites,  Mr.  Conrad  included  in  it,  provisionally! 
various  bivalves,  generally,  at  that  time,  only  known  from  external  characterSi 
bat  which  have  since  been  found  not  to  be  all  congeneric;  while  some  of  them 
have  been  separated  under  other  names.    From  Mr.  Conrad's  diagnosis,  how* 

*From  analogy,  we  have  to  regard  the  aide  to  which  the  beaks  are  turned  as  the  poste- 
rior, in  forms  like  tUs  and  T.  attarti/onm$f  Baiter,  as  suggested  by  that  aathor. 
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erer,  and  a  figure  prepared  by  Him  of  the  hinge  of  the  species  from  which  his 
diagnosis  was  made  ont,  it  \b  evident  that  he  regarded  this  figured  species  as 
the  illustrative  example  of 'the  genus;  and  hence,  as  well  as  from  the  fact  that 
it  was  the  only  one  of  the  species  then  figured  bj  him,  we  are  compelled  to 
regard  it  as  the  type  of  the  genus,  although  not  the  first  one  described  by  him 
in  the  text  That  his  description  of  the  hinge  was  derived  from  the  species 
figured  will  be  readily  understood  from  his  diagnosis,  which  reads  as  follows : 
'^Equivalve,  profoundly  inequilateral;  hinge  with  four  or  five  cardinal  teeth; 
anterior  one  largest  and  most  prominent;  lateral  teeth  short,  and  very  remote 
from  the  cardinal  teeth." 

In  1858,  Mr.  Billings,  not  having  seen  Mr.  Conrad's  figure  (as  the  plate 
containing  it  was,  it  appears,  only  distributed  with  a  few  copies  of  his  Report), 
proposed  the  name  Cyrtodonta  for  the  genus,  giving  a  good  description  and  full 
illustrations  of  several  species,  in  some  instances  showing  the  hinge  very  satis- 
factorily. In  1859,*  Prof.  Hall  also  proposed  a  new  generic  name,  Palsearca^ 
for  this  group,  and,  for  a  time,  there  was  apparently  some  difference  of  opinion 
in  regard  to  which  of  these  names  had  priority  of  date;  but  a  farther  inquiry 
into  the  precise  date  of  the  actual  issue  of  the  two  publications  showed  that 
Mr.  Billings'  name,  Ct/rtodunta^  was  first  issued.  About  the  same  time.  Prof. 
Hall  called  attention  to  Mr.  Conrad's  figure,  which  had  long  been  in  his  pos- 
session, of  the  hinge  of  (h/pricadites^  and  suggested  that  this  name  may  have 
to  take  precedence  for  this  genus,  which  view  he  has  adopted  in  his  later 
publications. 

Although  the  credit  of  having  first  made  known  the  true  characters  of  this 
genus  certainly  belongs  to  Mr.  Billings,  it  seems  to  us  clear  that  .the  inflexible 
law  of  priority  leaves  no  alternative  but  to  adopt  Mr.  Conrad's  name,  since  no 
Palsentologist  who  will  read  his  description,  in  connection  with  an  examination 
of  his  illustrative  figure  of  the  hinge  of  the  type  of  his  Ch/pricardites^  need  be 
long  in  doubt  in  regard  to  the  particular  group  for  which  that  name  was  really 
intended. 

We  have  long  suspected  that  Prof.  Hall's  proposed  genus,  AegUops^  1850 
(Third  State  Cab.  N.  H.  Report  Regents  University  N.  Y.,  p.  171),  may  have 
been  founded  on  a  distorted  internal  cast  of  a  species  of  this  genus,  though 
we  only  know  it  from  the  figures  and  a  brief  description. 

tProf.  Hall  claimed,  in  the  Twelfth  Annual  Report  Regents  Uniye^sity,  1859,  p.  10,  that 
hia  name,  Palaarca^  was  proposed  in  186Y  (by  misprint,  1847),  being  in  print  in  his  third 
volume,  with  a  description  and  figures ;  but  as  that  volume  was  not publis/uxl  at  that  time, 
nor  for  some  time  after,  every  one  familiar  with  the  rules  of  nomenclature  must  be  aware 
that  this  would  have  no  bearing  whatever  on  the  question  of  priority,  even  if  Cypncarditm 
bad  never  been  published. 
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Ctpricardites ? 

PI.  8,  fig.  9  a,  6,  c,  d. 

As  we  only  know  this  form  from  imperfect  iDternal  casts,  and  several  similar 
species  have  already  been  named,  and  odIj  briefly  characterized  without  illustra- 
tion, we  do  not  feel  warranted  in  naming  it  as  a  new  species,  although  it  may 
not  have  been  described.  It  seems  to  have  been  moderately  convex  and  sub- 
circular  in  form,  and  was  characterized  by  an  internal  thickening  of  the  anterior 
part  of  the  valves.  This  thickening  extended  back  from  the  front,  nearly  to 
the  middle  of  the  valves,  where  it  ended  abruptly,  so  as  to  leave  on  the  internal 
cast  a  kind  of  blunt  ridge,  extending  down  from  a  little  behind  the  beaks  to 
below  the  middle  of  the  valves,  nearly  at  right-angles  to  the  hinge,  as  seen  in 
fig.  9  a  and  b.  The  hinge  margin  must  have  also  been  much  thickened  between 
the  beaks,  which  together  with  the  other  thickening  mentioned,  left  a  compara- 
tively thin  cavity  in  each  beak,  thus  giving  a  peculiar  sharp  angularity  to  the 
anterior  margins  of  internal  casts  of  the  umbones.  The  cast  shows  that  there 
were  two  oblique  anterior  teeth  between  the  beaks,  in  the  left  valve,  and  three 
in  the  right.  The  posterior  teeth,  and  muscular  impressions,  as  well  as  the 
external  surface  of  the  shell,  are  unknown. 

Locality  oTid  position :  Mount  Carroll,  lUiBois ;  G-alena  division  of  the  Lower 
Silurian. 


Ctpricardites  obliquus,  M.  and  W. 

PL  2,  fig.  9  a,  b. 

Shell  longitudmally  sub-oblong,  oblique,  gibbous  in  the 
umbonal  and  central  regions ;  ventral  margin  nearly  straight 
along  the  middle,  and  rounding  up  at  the  extremities;  anterior 
side  very  short,  or  nearly  obsolete  ;  dorsal  outline  unknown ; 
beaks  very  gibbous,  oblique,  distinctly  incurved,  and  nearly 
terminal ;  anterior  muscular  impressions  very  shallow,  nearly 
circular,  and  placed  close  to  the  margin.  Internal  casts  show- 
ing a  few  distinct,  obscure,  concentric  undulations,  and  a  broad 
obscure  concavity  or  depression,  extending  from  the  anterior 
side  of  the  beaks,  obliquely  backwards  to  the  middle  of  the 
base,  along  the  under  side  of  a  broadly  rounded,  undefined 
umbonal  convexity.     Surface  markings  unknown. 

Length,  1.14  inches;  height,  or  diameter  at  right-angles  to 
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the  greatest  lengthy  apparently  about  0.70  inch ;  convexity, 
about  0.70. 

We  only  know  this  form  from  ifateroal  casts,  none  of  which  have  the  dorsal 
margins  entire.  Figure  96,  therefore,  does  not  represent  ihe  dorsal  outline  as 
in  the  complete  shell,  in  which  it  is  probahlj  more  elevated  along  the  middle. 
Nor  b  the  hinge  line  parallel  to  the  dorsal  outline,  as  seen  in  the  figure,  hut 
ranging  very  obliquely  across  the  beaks ;  so  that  if  the  anterior  end  of  the 
specimen  were  raised  so  as  to  bring  the  hinge  in  a  horizontal  position,  the 
longer  axis  of  the  valves  would  range  at  an  angle  of  near  90^  below  it.  The 
specimen  shows  nothing  of  the  hinge  excepting  some  indistinct  marks  of  two 
or  three  oblique  teeth,  just  under  or  nearly  between  the  beaks.  The  casts  of 
the  anterior  muscular  scars  are  represented  too  prominent,  and  not  more  than 
half  large  enough,  in  fig.  9  a. 

This  species  is  evidently  allied  to  OyrtodorUa  suhcarinata^  Billings,  (Canadian 
Geological  Report,  1858,  p.  181,  fig.  5,  6  and  7),  and  may  possibly  be  identical 
with  it;  but  as  it  seems  to  differ  materially  in  having  its  beaks  more  prominent, 
and  its  anterior  margin  below  them  much  less  so,  we  do  not  feel  warranted  in 
identifying  it  with  that  species. 

Locality  and  potitian :  Scales'  Hound,  Illinois ;  Galena  beds  of  Lower 
Silurian. 


O-ASTEROPODA. 

Genus  BELLEROPHON,  Montfort,  1808. 

(Conch.  Syst  I,  p.  50.) 

Bellerophon  (Bucania  ?)  PLATTSTOMA,  M.  and  W. 

PI.  8,  fig.  8  a,  6. 

Shell  (as  determined  from  internal  casts)  composed  of  about 
three  volutions,  which  increase  rather  moderately  in  size,  until 
near  the  aperture,  where  the  last  one  is  suddenly  and  very 
.  greatly  expanded ;  inner  turns  rounded  on  the  dorsum,  and 
rounding  narrowly  into  the  umbilicus  on  each  side ;  but  the 
outer  one  gradually  developed  a  mesial  dorsal  carina,  which 
becomes  quite  distinct  near  the  aperture ;  umbilicus  open,  and 
showing  the  inner  volutions  in  internal  casts;  aperture  very 
large,  owing  to  the  great  expansion  of  the  lip,  which  seems  to 
spread  out  flat  upon  a  plane.     (Surface  unknown). 
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The  specimens  of  this  species  we  have  seen,  are  too  imperfect  to  afford  accu- 
rate measurement,  though  it  was  probably  not  less  than  1.70  inches  in  its 
inreatest  diameter,  and  possibly  more  including  the  expanded  lip.  Some  idea  of 
the  size  of  the  aperture  may  be  formed  from  the  fact  that  some  specimens  show 
that  the  lip  spread  out  farther  than  the  remaining  portion  on  the  right  side  of 
figure  8  h,  of  plate  3,  and  even  these  are  broken  at  the  margin ;  hence,  it  is 
evident  that  the  aperture  of  specimens  of  the  size  of  the  one  figured,  must  have 
measured  not  less  than  1.60  inches  across.  The  umbilicus  must  be,  of  course, 
small,  and  may  possibly  be  closed,  in  specimens  retaining  the  shell,  though  we 
suspect  that  it  was  not  entirely  closed. 

Internal  casts  of  this  species,  with  the  expanded  portion  of  the  lip  broken 
away,  look  like  some  forms  of  B,  bilobatus,  but  they  have  a  wider  umbilical, 
impression,  while  the  lip  in  more  perfect  specimens  is  seen  to  be  greatly  more 
expanded.     In  the  latter  character,  it  must  be  more  like  B.  Canadensis,  of 
Billings,  from  which  it  differs  entirely  in  being  without  costse. 

Locality  and  position :  Galena  beds  of  the  Lower  Silurian ;  at  Galena, 
Illinois. 


Genus  OPHILETA,  Vanuxem,  1842. 

(Report  in.  GeoL  Dlat  N.  T,,  p.  86.) 

Ophileta  Owenana,  M.  and  W. 

PI.  8,  fig.  6  a,  b, 

?  JBuomphalua^  cast,  Owen,  1844.    Report  Geol.  Explorations  in  Iowa,  Wisconsin  and  Illi- 
nois, p.  80,  pi.  xy.,  fig.  8. 

Shell  planorbicular,  concave  on  both  sides ;  the  concavity 
above  deeper  than  the  umbilicus,  which  is  wide  and  shows  all 
the  volutions.  Whorls  about  three  and  a  half,  widest  on  the 
outer  side,  which  is  nearly  vertically  flattened,  or  a  little  con- 
vex, but  rounding  (in  internal  cast)  to  the  rather  narrowly 
rounded  base ;  upper  side  very  much  elevated  and  carinate 
near  the  outer  margin;  thence  sloping  abruptly  inward. 
Aperture  rhombic  ovate,  its  longer  diameter  ranging  obliquely 
outward  and  upward,  rather  acutely  angular  above.  Surface 
markings  unknown. 

Greatest  breadth,  0.95  inch;  height,  0.39  inch. 

This  is  probably  the  form  figured  by  Dr.  Owen,  in  his  report  cited  above, 
though  its  whorls  seem  to  be  more  rounded  on  the  under  side  than  represented 
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internal  cast.    Aperture  obliquely  obovate,  its  longer  diameter 
ranging  downward  and  outward.     Surface  unknown. 
Length  or  height,  0.80  inch;  breadth,  1  inch. 

We  have  preferred  to  give  only  such  characters  of  this  form  as  the  speci- 
mens before  us  exhibit,  because  we  are  not  quite  sure  they  are  really  identical 
with  P.  umbilicata  of  Hall.  If  that  species  varies,  however,  to  the  extent 
indicated  by  Prof.  HalPs  figures,  it  would  probably  include  our  shell.  We  have 
very  little  doubt  in  regard  to  its  identity  with  the  specimens  figured  by  Dr. 
Owen. 

Those  figured  by  Mr.  Salter,  being  in  an  excellent  state  of  preservation,  and 
showing  the  external  characters  perfectly  preserved,  present  quite  a  different 
aspect,  in  being  rather  more  elevated,  and  in  having  all  their  angles  much  more 
strongly  defined,  and  the  spaces  between  them  more  distinctly  flattened,  or  even 
concave.  Whether  or  not  this  is  entirely  due  to  the  fact  that  our  specimens 
are  all  internal  casts,  is  not  very  easy  to  determine,  though  this  may  be  the 
case.  In  one  specimen  before  us,  apparently  agreeing  with  that  under  con- 
sideration, from  the  Trenton  group  at  Rockton,  Illinois,  the  mould  of  the  ex- 
terior, seen  in  the  matrix,  shows  a  distinct  horizontal  truncation,  or  flattening 
of  the  upper  edge  of  the  whorls,  between  the  upper  angle  and  the  suture.  If 
this  is  really  the  same  species  as  that  here  described,  this  character  would  seem 
to  indicate  a  specific  difference  from  the  form  figured  by  Mr.  Salter. 

In  regard  to  our  figure  5  5,  we  should  remark  that  the  upper  flattened  slope 
of  the  body  whorl,  as  seen  in  profile  on  the  left  side  of  the  figure,  is  made  too 
concave  in  outline,  in  consequence  of  an  accidental  break  in  the  specimen.  It 
is  also  worthy  of  note,  that  extremely  obscure  traces  of  two  revolving  furrows 
on,  this  flattened  slope  of  the  internal  cast,  are  incorrectly  represented  in  the 
figure  as  three  or  /our  sharp  lines.  In  the  specimen  they  are  not  defined  lines, 
but  furrows,  so  faintly  indicated  as  only  to  be  visible  by  a  cross  light,  and  then 
indistinctly.  A  similar  furrow  is  also  seen  on  the  outer  vertical  flattened  space, 
just  below  the  second  angle.  These  furrows  are  probably  merely  accidental, 
and  not  connected  with  external  surface  markings,  as  no  traces  of  them  are 
seen  on  any  of  the  other  casts  of  the  same  form,  from  the  same  locality  and 
position.  Figure  5  h  also  does  not  represent  the  under  side  of  the  body  volu- 
tion convex  enough  below  the  third  angle. 

Locality  and  position :  Galena  division  of  the  Lower  Silurian ;  Mount  Gar- 
roll,  Illinois. 
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Genus  EAPHISTOMA,  Hall,  1847. 

(Palaeont.  N.  Y.,  toI.  I,  p.  28.) 

Raphistoma  lentictjlaris,  Conrad  (sp.) 

PI.  8.  fig.  7  6,  (a.  e  ?) 

« 

/  Trochus  lenticulans^  Sowirbt,  1889.     Silurian  Researches,  p.  642,  pi.  19,  fig.  11. 
I^eurotomaria  lenticularu,  Conrad,  M.  S.    Emmons,  1842,  Qeol.  Report  K.  Y.,  p.  892,  fig. 

2,  and  p.  298,  fig.  2  and  8. 
PUurotomaria  Untxeviarw^  Hall,  1847.     Palaeont.  N.  Y.,  vol.  I,  p.  172,  pi.  xxxrii,  fig.  6  a,  6,  c, 

d;  OwKN,  1844,  Report  Geol.  Explorations  Iowa, Wisconsin  and  Illinois,  p.  86,  pi.  xviii, 

fig.  6. 
HapMstoma  lunimilarUf  Saltkr,  1859.     Decade  1,  Canadian  Org.  Rem.,  p.  12;  Hall,  1862, 

Wisconsin  Geol.  Report,  p.  89,  fig.  i. 

Shell  lenticular ;  breadth  generally  a  little  more  than  twice 
the  height ;  convexity  often  nearly  equal  above  and  below ; 
volutions  about  four  and  a  half,  flattened  or  slightly  concave, 
with  a  moderate  slope  above,  coincident  with  that  of  the  spire, 
the  outer  or  last  one  sharply  carinate  around  the  periphery, 
and  convex  below,  the  greatest  convexity  being  near  the 
umbilicus,  into  which  the  slope  is  abrupt ;  suture  merely  linear, 
and  not  very  distinctly  defined ;  umbilicus  nearly  as  wide  as 
the  outer  volution,  as  seen  in  internal  casts ;  aperture  trans- 
versely rhomboidal,  the  breadth  being  about  one-fourth  wider 
than  the  height.  (Surface  markings  in  our  specimens  liot 
preserved). 

Breadth  of  one  of  the  larger  specimens,  1.16  inches;  height, 
0.57  inch ;  breadth  of  aperture,  0.55  inch ;  height  of  same, 
about  0.42  inch. 

The  larger  specimens,  such  as  that  represented  hj  fig.  72>,  of  pi.  3,  now  hefore 
us,  agree  well,  on  direct  comparison,  with  natural  casts  of  R,  lenticularuy  from 
the  Trenton  beds  at  Watertown,  N.  Y.*  We  suspect,  however,  that  the  one 
represented  by  fig.  7  a,  c,  may  belong  to  a  distinct  species,  as  it  has  a  smaller 
umbilicus.  How  far  this  may  be  due,  however,  to  the  fact  that  it  retains  the 
shell,  while  the  other  specimens  are  internal  casts,  we  have  not  the  means  of 
determining. 

*  Our  specimens  agree  more  nearly,  in  the  narrowness  of  the  whorls,  with  the  New  York 
examples,  than  that  figured  by  Prof.  Hall,  in  the  Wisconsin  Report,  cited  above. 


FOSSILS  OP  THE  GALENA  BEDS.  31 7 

We  adopt  the  name  Raphistoma  for  this  type  of  shells  provisionally,  without 
pretending  to  have  thoroughly  studied  the  group  with  the  view  of  determining 
its  relations  to  Scalites,  Pleurotomaria  and  the  allied  types,  for  which  investiga- 
tion we  have  not  the  necessary  material  at  hand.  We  have  the  impression, 
however,  that  when  the  great  genus,  Pleurotomaria^  embracing  as  it  is  now 
understood,  some  five  or  six  hundred  species,  is  thoroughly  and  critically 
studied,  it  will  be  found  divisible  into  a  number  of  genera,  and  that  none  of  the 
Silurian  forms  like  that  under  consideration^  will  be  considered  congeneric  with 
Defrance's  original  type  of  the  genus  (P.  tuburculosa)  as  first  proposed  by  him. 

In  regard  to  the  identity  of  Raphistomay  with  Scalites^  of  Conrad,  as  has 
been  suggested  by  several  eminent  authorities,  although  they  are  certainly  nearly 
related,  we  would  remark  that  we  can  not  avoid  the  impression  that  Scalites ,  as 
typified  by  &  angulatus^  with  its  distinctly  canaliculated  suture,  singularly 
truncated  lip,  and  imperforated  and  curved  columella,  ought  to  be  regarded  as 
constituting  a  distinct  genus. 

Locality  and  position :  Galena  beds  of  Lower  Silurian;  Carroll  county, 
Illinois.  R*  lenticularis  is  also  common  in  the  Trenton  group,  New  York,  and 
at  about  the  same  horizon  in  thb  State  and  Wisconsin. 


Genus  MURCHISONIA,  d'Archiac  and  dTemeuil,  1841. 

(Bull.  Soc.  Geol.  Fr.,  zii,  p.  164.) 

MURCHISONLA.    BICINCTA,    Hall? 

FL  S,  fig.  4. 

MurehUonia  hicinda,  Hail,  1847.     PalseoDt.  N.  Y.,  vol.  I,  p.  177,  pi.  xzzviii,  fig.  6a-A; 
?  Saltxr,  1859,  Decade  1,  Canadian  Organic  Remains,  p.  19,  pi.  iv,  fig.  5,  6,  7  ; 

f  MurehUonia  perangulata^  Hall,  1847.    Palseont.  K.  Y.,  vol.  I,  p.  41,  pi.  x,  fig.  4. 

Shell  obliquely  conical,  higher  than  wide ;  spire  rather 
%hort  for  a  Murchisonia ;  volutions  about  six,  increasing  rapidly 
in  size ;  in  internal  casts  distinctly  carinate  around  the  middle 
of  the  lower  turns,  but  the  carina  obsolete  on  the  upper  ones; 
body  whorl  with  a  second  obtuse  angle  below  the  middle 
carina,  and  a  slightly  concave  space  between  this  and  the 
other,  while  the  under  side,  between  the  lower  angle  and  the 
umbilicus,  is  only  moderately  convex.  Surface  in  our  speci- 
mens unknown. 

Height,  1.20  inches;  breadth,  1  inch;  apical  angle  about  55®. 
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Our  specimens  of  this  form  being  merely  internal  casts,  can  not  be  identified 
with  positive  certainty,  though  they  seem  to  agree  in  most  respects  with  the 
above  cited  species.  It  is  worthy  of  note,  however,  that  they  have  the  under 
side  of  the  body  volution  less  convex  than  represented  in  some  of  the  figures, 
and  the  description  of  M.  hicincta^  given  from  New  York  specimens.  To  some 
extent,  this  is  due  to  the  distortion  of  specimens  represented  by  our  figure,  but 
it  is  clearly  manifest  that  this  shell  could  never  have  had  its  body  whorl  and 
aperture,  nearly  so  produced  below,  as  represented  in  Mr.  Salter's  figure  6, 
cited  above,  which  seems  to  represent  a  distinct  form. 

Our  specimens  show  a  small  umbilical  opening,  but  as  they  are  internal  casts, 
we  can  not  doubt  but  this  was  filled  by  the  columella.  Of  course  they  show 
no  surface  markings;  nor  can  we  see  any  traces  on  them  of  a  third  revolving 
angle  above  the  most  prominent  one  around  the  middle  of  the  whorls,  mentioned 
in  the  description  of  M.  bicincta. 

The  surface  of  M.  hicincta  is  described  as  being  '^marked  by  fine  sharp 
strise,  which  bend  gently  backwards,  and  are  but  slightly  undulated  in  passing 
the  upper  carina  [the  third  one  not  seen  on  our  specimens],  from  which  they 
turn  more  suddenly  backwards  to  the  mesial  band,  making  an  abrupt  retrai 
angle,  and  then  bending  forward  below,  pass  in  a  vertical  direction  to  the  su- 
ture," on  the  upper  turns.  On  the  last  volution,  the  strise  are  said  to  "  pass 
vertically  to  the  lower  slight  carina,  which  corresponds  to  the  suture  in  the 
other  volutions,  thence  bending  slightly  backwards,  curve  into  the  umbilicus." 
The  spiral  band  seems  to  be  coincident  with  the  middle,  or  most  prominent 
angle,  and  is  provided  with  two  revolving  marginal  lines,  in  the  New  York 
shell. 

Locality  and  position  :  Galena  division  of  the  Lower  Silurian ;  Jo  Daviess 
county,  IlHnois. 


CEPHALOPODA. 

Genus  ORTHOCERAS,  Auct. 
Obthoceras  anellum,  Conrad. 

PI.  8,  tt^.  8. 

Orthoeerat  anethts,  GoviUD,  1848.    Proceed.  Actd.  Xat.  Sci.,  vol.  i,  p.  884. 
Orthocenumuihtm,  Hall,  1847.    Paleont.  N.  T.,  vol.  i,  p.  202,  pL  xliii,  fig.  6a,  b,  e,  d,  «,/. 

Shell  slender,  very  gradually  tapering,  and  a  little  arcuate; 
section  nearly  or  quite  circular;  septa  moderately  concave, 
slightly  oblique,  and  separated  by  spaces  a  little  less  than  one- 
fifth  the  diameter  of  the  shell ;  siphuncle  very  small,  or  scarcely 
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one-ninth  the  diameter,  situated  slightly  more  than  its  own 
diameter  on  one  side  of  the  center.  Surface  ornamented  with 
distinct,  regular,  angular  annulations,  narrower  than  the  spaces 
between,  which  are  regularly  rounded;  annulations  slightly 
oblique,  and  alternating  very  regularly  with  the  septa.  (Sur- 
face striaa  not  seen  in  our  specimen). 

The  best  specimen  of  this  form  we  have  seen,  is  an  imperfect  cast,  consisting 
of  nine  chambers  in  addition  to  the  large  outer,  or  body  chamber ;  the  whole 
measuring  2.23  inches  in  length.  At  the  lower  broken  extremity  it  measures 
0.50  inch  in  diameter,  and  near  the  middle  0.55  inch  in  diameter;  from  near 
which  point  it  tapers  very  gradually  again  to  a  diameter  of  0.50  inch  near  the 
aperture.  The  specimen  is  partly  embedded  in  the  matrix,  in  which  an  impres- 
sion of  the  shell  is  continued  on  below,  showing  that  the  chambered  part  con- 
tinued on  at  least  1.40  inches  further,  without  materially  diminishing  in  size,  at 
which  point  the  mould  is  broken  away. 

In  regard  to  the  identity  of  this  shell  with  0,  aneHum  of  Conrad,  we  are  by 
no  means  clearly  satisfied,  having  no  specimens  of  the  New  York  form  for  com- 
parison, while  the  figures  and  descriptions  of  that  species  in  the  Palseontology  of 
New  York  *  are  not,  as  noticed  by  Mr.  Billings,  such  as  to  afford  entirely  satis- 
factory means  of  comparison.  Prof  Hail's  figure  6  a,  cited  above,  was  drawn 
from  a  specimen  found  in  the  Trenton  beds  at  Mineral  Point,  Wisconsin ;  while 
only  the  smaller  specimen,  represented  by  figure  6(/,  is  from  the  New  York 
locality.  This  latter  specimen  is  represented  with  obtusely  rounded  annula- 
tions, and  angular  constrictions  between,  while  the  figure  of  the  Mineral  Point 
specimen  represents  both  annulations  and  constrictions  angular.  The  latter, 
however,  is  probably  incorrect,  as  we  have  now  before  us,  from  Mineral  Point, 
a  specimen  agreeing  so  exactly  in  all  other  characters  with  the  description  and 
figure  6  a,  that  we  can  scarcely  doubt  that  it  belongs  to  the  same  species,  while 
its  annulations  are  angular,  and  the  slightly  wider  constrictions  between,  regu- 
larly rounded.  Our  Mineral  Point  specimen  does  not  show  the  siph uncle,  but 
Prof  Hall's  figure  65,  represents  it  in  his  specimen  from  that  locality,  nearly 
twice  as  large  as  in  the  specimen  we  have  figured  and  described,  and  distinctly 
more  excentrio.  If  this  is  correct,  our  shell  may  be  distinct  from  the  Mineral 
Point  form;  otherwise  we  could  scarcely  doubt  its  identity.  The  question, 
however,  whether  or  not  the  New  York  species,  with  its  rounded  annulations, 
is  identical  with  either  of  those  western  specimens,  we  have  not  at  hand  the 
necessary  materials  to  decide  with  confidence,  and  we  therefore  merely  refer 
our  shell  provisionally  to  0,  anellum, 

*  We  have  no  copy  of  Mr.  Conrad's  description  at  hand. 
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It  might  be  thoaght  that  the  absence  of  any  traces  of  fiae  loDgitadinal  strisB, 
both  upon  the  internal  cast,  and  in  the  mould,  of  oar  figured  specimen,  would 
alone  exclude  it  from  0,  anellum,  which  would  certainly  be  the  case,  if  we 
could  be  sure  it  never  possessed  such  markings;  but  it  is  evident  that  the 
material  forming  the  matrix,  is  too  coarse  to  preserve  any  traces  of  such  deli- 
cate sculpturing.  This  marking  is  well  preserved,  however,  by  the  fine  compact 
matrix  of  the  Mineral  Point  specimen,  which  is  also  slightly  arcuate,  like  that 
we  have  figured. 

Our  figure  represents  the  septa  and  annulations  too  oblique ;  and  the  apparent 
abrupt  tapering,  and  rounding  of  the  lower  extremity  of  the  mould  left  in  the 
matrix,  is  due  to  the  oblique  fracture  of  the  rock,  and  not  to  the  natural  termi- 
nation of  the  fossil. 

We  should  mention  here,  that  Mr.  Billings  has  described,  from  the  Chazy 
beds  (Report  Canadian  Geol.  Survey,  1859,  p.  461),  under  the  name  of  0. 
MarOy  apparently  a  very  similar  form  to  that  here  described,  though  differing 
in  some  details. 

Locality  and  position :  Galena  division  of  the  Lower  Silurian ;  Rockford, 
Illinois. 

ARTICULATA. 

.  CRUSTACEA. 

Genus  ILL-^NUS,  Dalman,  1826. 

(Palaead.,  p.  51.) 

IlL^NUS  TAURUS,  Hall. 
PL  8,  fig.  2. 

JUcenui  taurWy  Hall,  1861.    Wisconsin  Report  of  Progress  of  the  Geol.  Sarrey,  p.  27. 
Compare  lUcmut  Americanus^  Billinos,  1869.     Can,  Kat.  and  Geo!.,  vol  4,  p.  371. 

Body  obovate,  the  widest  part  being  across  the  back  part 
of  the  cephalic  shield.  Head  large,  gibbous,  and  so  strongly 
arched  as  to  present  nearly  a  semicircular  curve  from  the  ante- 
rior to  the  posterior  margin ;  posterior  lateral  angles  rounded ; 
outline  of  front,  as  seen  from  above,  nearly  semicircular,  its 
lower  margin  straight  across  the  middle  and  outward  to,  or  a 
little  beyond,  the  anterior  extremities  of  the  cheeks,  the  lower 
margins  of  which  curve  down  a  little  between  this  faint  sinu- 
osity and  their  rounded  posterior  extremities  j  posterior  outline 
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nearly  straight;  dorsal  furrows  distinct,  continued  between 
one-third  and  one-fourth  the  length  of  the  head  (measuring 
over  the  curve )  forward  from  the  posterior  margin,  and  dis- 
tant from  each  other  more  than  one-third  the  direct  breadth 
of  the  head ;  ejes  situated  near  the  posterior  edge  of  the 
shield,  and  remote  from  the  dorsal  furrows,  nearly  on  a  line 
with  the  abrupt  geniculations  of  the  thoracic  segments;  cheeks 
apparently  small  and  subovate  (but  their  outline  not  clearly 
seen  in  our  specimens) . 

Thorax  scarcely  half  the  length  of  the  head,  measuring 
over  the  curve  of  the  latter,  rather  distinctly  narrowing  pos- 
teriorly, and  composed  of  ten  segments ;  its  trilobation  well 
defined,  the  middle  lobe  being  broadly  rounded  or  depressed 
convex,  and  nearly  one-third  wider  than  the  lateral  lobes,  as 
seen  from  above ;  lateral  lobes  distinctly  flattened  above,  from 
the  middle  one  out  to  the  geniculations  of  the  pleurae,  where 
they  are  suddenly  deflected  downward  almost  at  right  angles 
to  the  upper  side 

Pygidium  about  half  as  large  as  the  cephalic  shield,  but 
much  less  arched,  or  strongly  convex,  rounded  in  outline 
behind ;  mesial  lobe  moderately  well  defined,  rather  convex, 
nearly  one-half  the  length  of  the  pygidium,  and  about  one- 
third  its  breadth  in  front,  where  it  projects  forward  with  a 
rounded  outline ;  anterior  margin  on  each  side  of  the  mesial 
lobe  transverse,  and  straight,  out  to  the  geniculations  of  the 
pleuHB,  from  which  point  the  anterior  lateral  extremities  are 
truncated  nearly  at  right  angles  to  the  straight  anterior  edge. 

Entire  length,  following  the  convexity  of  the  head  and  py- 
gidium, 2.95  inches;  of  which  the  head  forms  1.43  inches,  the 
thorax  0.67  inch,  and  the  pygidium  0.85  inch ;  breadth  of  head 
1.67  inches. 

Although  we  have  not  had  an  opportunity  to  compare  this  form  with  authentic 
examples  of  1,  taurus,  and  no  figure  of  that  species  has  yet  heen  published,  we 
can  scarcely  entertain  a  doubt  in  regard  to  the  identity  of  our  specimens  with 
that  form.  At  any  rate,  they  agree  as  nearly  with  the  description  of  i.  taurus 
as  different  individuals  of  a  species  can  be  expected  to  do. 

— 41        jQiysSfisas. 
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We  sboold  explain  here,  however,  that  the  only  specimens  we  have  seen  are 
merely  internal  casts,  and  that  the  one  from  which  the  %are  given  on  plate  3 
was  drawn  has  the  eyes  broken  off,  while  the  breaks  in  the  sorface  leil  by  this 
accident  were  not  represented  by  the  artist.  A  careM  examination,  however, 
shows  them  to  have  been  located  near  the  posterior  lateral  angles  of  the 
cephalic  shield.  As  represented  in  the  figure,  only  about  half  the  length  of 
the  head  is  seen,  owing  to  the  fact  that  it  is  bent  down  nearly  at  right  angles 
to  the  longer  axis  of  the  thorax. 

We  are  indebted  to  Capt.  E.  H.  Beebe,  of  Galena,  for  the  use  of  the  best 
specimen  of  this  species  we  have  seen. 

Locality  and  position :  Galena  division  of  the  Cower  Silurian;  Galena, 
Illinois. 

IJULffiNUS  CRASSICAUDA,  Wahlenb.  ?  ? 

PL  8,  fig.  1  a,  6. 

EniomostraeUa  cra$ncauda,  WAmJENB.,  1821.  Nov.  Act  R.  Soa  Upsal,  vol.  YIII,  p.  27, 
No.  2,  tab.  2,  fig&  6  and  6  ;  p.  294,  No.  1,  tab.  8,  figs.  6  and  e. 

JUamu8  erasticauda^  Dalmah,  1826.  Yet.  Aoad.,  Hamdl.,  p.  248,  pi.  v,  fig.  1  a,  &i  c; 
Heisingir,  1887,  Lcth.  Suecica,  p.  16,  tabs.  8.  and  4;  Portlock,  1848,  Geol.  London- 
derry, p.  800,  pi.  X,  fig.  8  a,  8  6,  4  and  5  ;  Hall  ?  1847,  Palieont.  N.  T.,  vol.  I,  p.  229, 
pi.  Iz,  fig.  4  a,  6,  e,  d 

lUcenuB  TrentoMntis,  Emmons  ?  1842.    Geol.  Report,  p.  800,  fig.  8. 

The  only  specimen  of  this  species  we  have  seen,  being  mnch  compressed  and 
otherwise  distorted,  and  having  no  other  figures  and  descriptions  of  L  crassi- 
Cauda  at  hand  for  comparison  (here  at  Springfield),  than  those  given  by  G«n. 
Portlock  and  Prof.  Hall,  from  very  imperfect  specimens  supposed  to  belong  to 
that  species,  it  is  only  provisionally  that  we  have  concluded  to  refer  the  form 
under  consideration  to  /.  crassicauda.  On  comparison  with  the  last  described 
species,  it  is  seen  to  differ  in  having  its  head  much  less  convex,  and  propor- 
tionally larger;  while  its  dorsal  furrows  are  shorter  and  wider  apart.  The 
mesial  lobe  of  its  thorax  is  also  wider,  and  its  pleurse  not  so  distinctly  genicu- 
lated ;  while  the  anterior  margin  of  its  pygidium  is  much  nearer  straight  in 
outline,  and  less  distinctly  trilobate.  Like  that  species,  however,  it  has  the 
eyes  situated  very  near  the  posterior  margin  of  the  head,  and  remote  from  the 
axis,  and  the  posterior  lateral  angles  of  the  cheeks  rounded.  Its  cheeks  are 
comparatively  small,  rather  prominently  rounded  below,  and  pointed  anteriorly. 
The  facial  sutures  intersect  the  posterior  margin  of  the  head  just  behind  the 
eyes,  with  a  distinct  outward  obliquity,  and  the  eyes  are  moderately  large  and 
prominent  for  a  species  of  this  genus.  The  right  one  is  seen  at  the  right 
posterior  angle  of  the  head  in  fig.  1  h. 

Our  specimen  has  the  head  folded  upon  the  thorax  and  pygidium,  and  the 
whole  rather  strongly  compressed  together  somewhat  obliquely,  so  as  to  spread 
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out  the  cHeek  on  the  right  side  (see  fig.  1 6),  while  that  on  the  opposite  side  is 
folded  under.  The  posterior  margin  of  the  head  is  also  folded  under  so  as  nearly 
to  hide  the  short  dorsal  farrows,  in  fig.  1 6,  as  may  be  seen  by  fig.  1  a.  The 
latter  figure  does  not  quite  show  the  full  size  of  pygidium,  the  margin  of  which 
is  somewhat  worn  off  in  the  specimen ;  its  lateral  extremities  are  also  erroneously 
reiffesented  in  the  figure,  as  they  are  really  rather  distinctly  truncated,  at  an 
obtuse  angle  with  the  front  margin,  instead  of  produced  forward  to  a  sharp  point 
on  each  side,  as  seen  in  the  figure.  The  thorax  is  slipped  a  little  forward  under 
the  posterior  edge  of  the  cephalic  shield,  so  as  to  hide,  apparently,  one  segment. 
So  far  as  can  be  seen,  the  surface  seems  to  be  without  strise  or  granules. 

Locality  and  position :    Same  as  last. 


;a«.     ae^    -sml.  ^ 
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on  its  sloping  upper  side,  the  first  divisions.  In  one  ray  on  the 
anal  side  the  second  piece  is  pentagonal,  larger  than  that  of 
any  of  the  others,  and  supports  an  arm-like  range  of  anal 
pieces  on  its  short  sloping  left  side,  above  which  the  other 
pieces  present  the  same  size  and  form  seen  in  the  other  rays. 

Arms  after  the  first  division  on  the  last  radial,  bifurcating 
again  on  the  sixth  or  seventh  piece,  after  which  they  are 
known  to  divide  again  in  one  arm,  on  the  sixth  piece,  which 
is  as  far  as  our  specimens  show  the  structure. 

Surface  usually  appearing  smooth,  but  sometimes  showing 
traces  of  scattering  granules.  Column  comparatively  large, 
distinctly  pentagonal,  and  expanding  upward  near  the  base 
of  the  body,  where  it  is  composed  of  irregularly  alternating 
thicker  and  thinner  segments ;  central  perforation  small  and 
roimd. 

Height  of  body  from  base  to  the  summit  of  first  radial 
pieces,  0.35  inch;  breadth  at  summit  of  first  radials,  about 
0.67  inch ;  length  of  five  succeeding  radial  pieces,  0.46  inch; 
breadth  of  do.,  about  0.15  inch.  Breadth  of  column  at  its 
connection  with  the  base,  0.32  inch. 

Tkis  is  perhaps  the  largest  aDd  most  rohnst  species  of  the  genus  known.  It 
is  composed  of  thick,  strong  plates,  and  the  indentations  or  excavations  at  the 
points  where  the  superior  angle  of  each  basal  plate  connects  with  the  inferior 
lateral  angles  of  the  first  radials,  together  with  the  more  shallow  depressions 
extending  down  from  these  points  to  the  lower  margin  of  the  basal  pieces,  give 
a  pentagonal  outline  to  the  body — the  five  angles  being  coincident  with  those 
of  the  column. 

LocdUty  and  pontion :  Cincinnati  Qroup  of  the  Lower  Silurian  series ; 
Oswego,  Kendall  county,  Illinois. 


Heterocrinus  subcrassus,  M.  and  W. 

PL  4,  fig.  5  a,  h,  e,  d, 
Bieteroerinus  suberoisutf  Meek  and  Worthkn,  Aug.,  1866.     Jb.  p.  148. 

This  species  agrees  so  nearly  with  the  last  in  most  of  its 
characters,  as  to  render  a  detailed  description  unnecessary.     It 
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will  be  readily  distinguished,  however,  by  its  smaller  size,  as 
well  as  its  less  robust  appearance,  and  the  different  aspect  of 
its  arms.  This  latter  difference  consists  in  the  more  slender 
appearance  of  all  the  divisions,  and  particularly  in  the  joints 
of  which  they  are  composed,  having  their  upper  margins  pro- 
jecting beyond  the  base  of  each  succeeding  piece  above,  so  as 
to  present  a  kind  of  upward  imbricating  appearance  and  rough- 
ness, not  seen  in  the  arms  of  B.  cmssua. 

As  in  the  last,  its  rays  bifurcate  first  on  the  fifth  and  sixth 
pieces,  and  one  of  them  supports  an  arm-like  series  of  anal 
pieces,  on  the  left  side  of  the  second  radial,  above  which  it 
bifurcates  regularly  on  the  sixth  piece.  After  the  first  regular 
division  on  the  last  radial  piece,  some  of  the  arms  are  seen  to 
divide  again  on  the  fourth,  others  on  the  fifth,  and  others  on 
the  sixth  pieces,  after  which  one  division  is  known  to  bifurcate 
on  the  sixth  piece,  and  still  again  on  the  thirteentti. 

Breadth  of  body  at  the  summit  of  the  first  radial  pieces,  0.27 
inch;  height  of  do.,  0.13  inch;  length  of  rays  from  top  of  first 
radial  jdeoe^  to  the  first  bifurcation,  0.21  inch ;  entire  length  of 
arms>  ftxnu  first  division  to  extremities,  about  1.50  inches. 
lirtn^dth  of  ctJumn  at  its  connection  with  the  base,  0.15  inch. 

Ono  of  the  »p^meiia  (see  fig.  6  c)  shows  rising  up  firom  the  summit,  between 
the  arms,  the  r^midQS  of  a  kind  of  trunk  or  proboscis  similar  to  that  of  Poteri- 
<H*WWiw,  I)tH^^r^Kn)^ns^  etc.  We  have  not  been  able  to  make  out  the  form  of 
the  plates  composing  this  part,  but  they  are  seen  to  be  strengthened  by  a  mesial 
veriioal  ridge,  and  transverse  sharp  oostaB,  in  pairs.  The  stout  series  of  anal 
pieces  seen  extending  up  on  the  left  side  of  this  part,  in  fig.  5  c,  are  more  like 
arm  pieces,  though  differing  in  form  from  those  of  the  arms.  This  series 
probably  performed  the  office  of  a  support  to  the  proboscidiform  extension  of 
the  body,  with  which  it  connects.  The  presence  of  this  peculiar  upward  pro- 
longation of  the  body,  would  suggest  affinities  of  the  genus  to  the  Poterio- 
crinidm^  fVom  which,  however,  these  forms  seem  to  differ  in  having  no  subradial 
pieces.  Il  is  possible,  however,  that  there  may  be  minute  basal  pieces  within 
the  series  here  regarded  as  such ;  and  that  the  latter  are  really  subradials.  Of 
this,  however,  we  have  been  unable  to  find  any  evidence.  So  far  as  we  have 
been  able  to  see,  the  proboscis  mentioned  above  appears  to  be  very  similar  to 
that  of  Dendrocrinui  proho$cidiatu$j  of  Billings. 

locality  ami  potidon ;    Oincinnati,  Ohio;  Cincinnati  Group  of  the  Lower 
Silurian. 


«% 
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Genus  HYBOCRINUS,  Billings,  1866. 
Hybocrinus  ?  INCURVUS,  M.  and  W. 

Subgenus  ANOMALOCRINUS,  M.  and  W. 

PI.  4,  fig.  8  a,  b. 
Heterocrine  bieurvttSj  Mekk  and  Wobthin,  Aug.,  ISd6.    lb. 

.       Q<^  Body  expanding  rapidly  from 

!^  ^  the  base  to  the  summit  of  the 

^  first  and  second  radial  pieces, 

'  V-i  ^>^       ^^  where  it  is  more  than  twice  as 
^dP         ^*^99nOcQO'^^  ^^^^  ^  ^^^^ '  composed  of  the 

^C^  "^  ^^^  basal,  five  first  radial,  and 

Cj     C(/  twosecond  radial  pieces.  Basal 

y^     y\     ^  pieces  pentagonal,  of  moderate 

W  size,  wider  than  long,  and  form- 

EybocrinuetinetgnuB.  Diagram ehowing stmctore.    ing     together     a    loW,    rapidly- 

expanding,  pentagonal  cup.  First  radial  pieces  in  three  of  the 
rays*  from  three  to  five  times  as  large  as  the  basal  pieces, 
wider  than  long,  two  hexagonal  and  one  heptagonal — all  with 
their  superior  lateral  angles  strongly  incurved  between  the 
arms,  and  each  with  a  small  protuberant,  rounded  facet  above, 
for  the  reception  of  the  small  succeeding  radials.  In  the  re- 
maining two  rays,  the  first  pieces  are  smaller  and  lower  than 
those  of  the  others,  and  each  pentagonal  in  form,  with  the 
upper  side  horizontally  truncated  in  its  entire  breadth,  for  the 
reception  of  a  larger  second  radial,  which  in  these  two  rays 
agrees  in  size  and  form,  as  well  as  in  being  included  as  a  part  of 
the  walls  of  the  body,  with  the  large  first  pieces  of  the  other 
rays.  Succeeding  radials  not  more  than  one-third  as  wide  as 
those  included  in  the  walls  of  the  cup,  and  forming  small, 
rounded,  widely  separated  free  arms,  consisting  of  one  to  three 
quadrangular  and  one  pentagonal  pieces  to  each  ray.  Arms 
above  the  first  bifurcation  on  the  second  or  third  pentagonal 
free  radial,  in  two  of  the  rays  seen,  bifurcating  again  on  the 
third  piece,  and,  in  one  instance,  sending  ojQf  nearly  at  right- 
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angles  from  the  second  piece  after  the  first  division,  a  strong 
tentacle,  or  small  lateral  branch. 

First  anal  piece  pentagonal,  longer  than  wide,  and  resting 
between  the  left  sloping  side  of  a  large  second  primary  radial, 
and  the  right  sloping  side  of  a  first  primary  radial,  with  rather 
less  than  half  its  length  projecting  above  the  former,  and  with- 
out extending  down  so  as  to  bring  its  base  in  contact  with  any 
of  the  other  plates  below.  In  the  individual  examined,  this 
piece  is  strongly  incurved,  and  supports  on  its  inner  truncated 
end  an  oblong,  narrow  second  anal,  which  in  its  turn  supports 
a  smaller  third  piece,  all  of  which  are  arranged  in  a  right  line, 
and  probably  form  one  side  of  the  proboscis. 

Surface  smooth  or  only  with  traces  of  fine  granules.  Sutures 
a  little  concave.  Column  comparatively  strong  and  rounded 
near  the  base,  where  it  is  composed  of  short  joints,  and  marked 
with  obscure,  regular  longitudinal  striae. 

Height  of  body  on  the  anal  side,  0.28  inch ;  do.  on  the  oppo- 
site side,  0.22  inch;  greatest  breadth  above  (allowing  for  a 
slight  accidental  compression),  about  0.38  inch;  breadth  of 
free  arms  at  their  connection  with  the  body,  0.08  inch;  breadth 
of  column  at  its  connection  with  the  base,  0.16  inch* 

This  speoies  presents  poiDts  of  analogy  both  to  HeterocrinuSy  Hall,  and  Eylxh 
crinuSy  Billings,  and  jet  seems  to  differ  from  both  to  such  an  extent,  that  if  we 
oonld  be  sore  some  of  its  peculiarities  are  not  abnormal  in  our  specimen,  we 
would  be  inclined  to  yieW  it  as  the  type  of  a  new  genus.  As  we  have  seen  but 
the  one  specimen,  however,  which  is  not  complete  in  all  its  parts,  we  have  con- 
cluded to  place  it,  for  the  present  at  least,  as  the  type  of  a  subgenus  under 
Hi/hocrinu$,  It  differs  from  the  typical  species  of  Heterocrinu»  in  having  the 
column  round  instead  of  pentagonal,  and  in  having  only  the  first  primary  radial 
pieces  in  three  of  the  rays,  and  two  in  each  of  the  others,  included  as  a  part  of 
the  walls  of  the  body;  while  its  succeeding  primary  radials  are  very  narrow, 
and  form  small,  rounded,  distantly  separated  arms,  instead  of  being  nearly  as 
wide  as  those  soldered  in  the  walls  of  the  cup.  Another  peculiarity  b  the 
strongly  incurved  superior  lateral  angles  of  the  large  radial  pieces  around  the 
margin  of  the  cup,  between  the  arms,  and  the  absence  of  the  prolongation  of 
the  body  in  the  form  of  a  proboscis  above. 

In  the  rather  unsymmetrical  form  of  the  body,  the  slender  proportions  of  the 
firee  arms,  and  its  general  aspect^  it  agrees  with  J5^5ocrmtM,  from  which  it 
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differs  in  having  but  one  anal  piece  connected  with  the  walls  of  the  cup,  and 
in  haying  two  of  the  rays  and  two  of  the  primary  pieces  included  in  the  wall, 
while  its  free  arms  bifurcate  twice  or  oftener,  instead  of  being  simple  from 
their  Origin.     The  latter,  however,  is  only  a  specific  character. 

For  this  interesting  specimen  we  are  indebted  to  Mr.  David  H.  Shaeffer,  of 
Cincinnati,  Ohio. 

Locality  and  position:     Same  as  last. 
y 

Genus  POROCRINUS,  Billings,  1856. 

Pwrocrinui,  Billings.    Report  Geol.  Survey  of  Canada,  1866,  p.  279;  Gaaadian  Org.  Rem., 
1869,  Decade  IV.,  p.  83. 

Oenerie  /ofTnula.^' 

Basal  plates,  6. 
Subradials,  6. 
Radiala,  1+5. 
Proper  ioterradials,  0. 
Ana  Is,  2. 

Mr.  Billings'  description  of  this  genus  reads  as  follows: 
"Cup  conical;  basal  plates  five,  pentagonal;  subradials  five, 
three  hexagonal  and  two  heptagonal;  primary,  radials  five; 
one  large  azygos  interradial  supported  on  the  truncated  sum- 
mit of  the  anterior  subradial,  and  one  small  one  situated  over 
the  suture  between  the  anterior  subradials,  and  having  above 
it  on  one  side  the  large  azygos,  and  on  the  other  the  left  ante- 
rior primary  radial;  several  small  pectinated  rhombs,  similar 
to  those  of  the  CystoideaP 

As  remarked  by  Mr.  Billings,  this  genus  has  the  structure,  so  far  as  the  form 
and  arrangement  of  the  plates  forming  the  base  and  lateral  walls  of  the  cup  are 
concerned,  of  Poteriocrinus;  from  which  it  differs  in  the  important  character  of 
having  pectinated  openings  analogous  to  those  of  the  Cystoidea,  It  also  differs 
from  Poteriocrinus  in  wanting  the  extension  of  the  body  above  the  arm  bases ; 
while  the  openings  of  its  vault  are  also  different  from  those  of  Cyathocrinxu. 

Our  specimens  of  the  following  described  species  also  appear  to  show  that 
this  interesting  type  probably  presented  another  character  in  common  with  the 
Cystoidea — that  is,  the  possession  of  several  rounded  and  non-pectinated 
openings.  Of  these  openings  there  are  apparently  three,  one  on  the  anal  side, 
and  two  on  the  anterior  side.*"     They  are  all  nearly  on  the  same  horizon  as  the 

*  It  is  possible  that  some  of  these  supposed  opeaing?,  however,  mny  be  pectinated 
apertares,  but  they  look  like  simple  openings. 
42 July  94,  1868. 
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bases  of  the  free  arms,  though  the  anal  opening  is  a  little  lower  than  the  other 
two. 

So  it  would  seem  this  genus  presents,  as  it  were,  a  combination  of  the  char- 
acters of  the  typical  Crinoidea  and  CyBtotdea,  With  the  regularity  of  struc- 
ture and  arrangement  of  parts  of  a  true  Crinoid,  it  has  the  pectinated  and 
other  openings  of  a  Cystidean.  It  differs,  however,  from  the  Cystotdea^  in 
having  the  pectinated  openings  located  at  the  junction  of  the  comers  of  the 
plates,  instead  of  passivg  through  (hem  near  one  of  the  sides,  while  the  little 
bars  protecting  these  openings  are  arranged  obliquely,  instead  of  at  right 
angles  to  the  margins  of  the  plates,  as  in  the  Ct/stoidea, 

Our  species  also  shows  that  the  conical  form  of  the  cup  is  not  a  generic 
character. 

PoRocRiNus  CRASsus.  M.  and  W. 

PL  4,  fig.  2  a,  6. 

F&roerinw  crauus^  Mekk  and  Wortbkn,  Augnst,  1866     Proceed.  Acad.  Nat;  Sci.,  Philad. , 
p.  115. 

Fig.  A. 


Fig.  B. 


•Pisp 


One  of  the  basal  pieces  and 
two  of  the  Bnbradials,  en- 
larged, as  Been  In  a  dde  view, 
to  show  more  clearlj  the  pec- 
tinated opening. 

i<hoerinu%  orauu§. 

Diagram  showing  stractnre  of  the  body. 

Body  subovoid  or  a  little  higher  than  wide.  Base  depressed, 
rather  widely  truncated  below,  pentagonal  in  outline,  two  and 
a  half  to  three  times  as  wide  as  high,  with  a  comparatively 
large  pentagonal  central  perforation ;  basal  pieces  wider  than 
long,  pentagonal  in  outline.  Subradial  pieces  twice  to  three 
times  as  large  as  the  basal,  about  as  wide  as.high,  three  hex- 
agonal,  and  two  on  the  anal  side  heptagonal.  First  radial 
pieces  of  about  the  same  size  as  the  subradials,  apparently  all 
irregularly  heptagonal,  each  with,  near  its  upper  extremity,  a 
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small  outward-sloping  subcordate,  or  oval,  flattened  surface, 
for  the  articulation  of  the  second  (first  free)  radial  piece ;  four 
of  them  with  each  one,  and  the  fifth  with  two,  of  the  superior 
lateral  margins  deeply  sinuous  and  forming  in  part  the  mar- 
gins of  the  large  rounded  openings  of  the  summit.  Anal  pieces 
two;  the  first  smaller  than  the  other,  quadrangular  in  form, 
resting  between  the  superior  sloping  sides  of  two  of  the  sub- 
radials,  and  supporting,  on  its  right  upper  sloping  edge,  one 
side  of  one  of  the  first  radials,  and  on  its  left  one  of  the  oblique 
sides  of  the  second  anal  piece.  Second  anal  oblique,  wider 
(obliquely)  than  its  diameter  in  the  direction  of  its  vertical 
axis,  irregularly  pentagonal,  resting  with  its  base  upon  the 
upper  tnmcated  side  of  one  of  the  subradials,  and  its  left  side 
against  one  of  the  first  radials ;  while  its  upper  right  margin 
connects  with  another,  and  its  sinuous  oblique  superior  side 
forms  the  under  margin  of  the  anal  opening.  Pectinated  areas 
situated  in  deep  excavations,  those  at  the  angles  of  the  basal 
and  subradial  pieces  largest,  and  obscurely  trilobate;  the 
smaller  ones  at  the  angles  above  oval  or  subcircular.  Surface 
ornamented  with  strong  radiating  costsB,  extending  from  the 
center  to  each  of  the  sides  of  the  plates,  and  all  widening  from 
the  center  outwards.  (The  latter  character  and  the  furrowing 
of  the  sutures  are  not  well  represented  in  the  figures.)  Sutures 
distinctly  furrowed,  even  on  the  truncated  under  side  of  the 
base. 

Length,  0.72  inch ;  breadth,  about  0.66  inch. 

This  species  will  be  at  once  distinguished  from  P.  conicus,  of  Billings,  the 
typical  species  of  the  genus,  by  its  oval  instead  of  obconic  form  (being  widest 
a  little  below  the  anns,  and  rounded  in  above)  and  the  strong  radiating  costso 
of  its  plates.     We  know  of  no  other  form  with  which  it  need  be  compared. 

Like  the  typical  species,  its  free  arms  commenced  with  the  second  radial, 
and  were  evidently  slender  and  nearly  cylindrical,  or  a  little  compressed  late- 
rally, and  provided  with  a  very  small  furrow  above.  We  have  not  seen  the 
column,  but  it  appears  to  have  been  large  at  its  connection  with  the  base,  and 
probably  pentagonal. 

Nor  have  we  been  able  to  see  the  structure  of  the  small  crown  occupying  the 
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the  middle  of  the  subradials^  so  as  to  present^  as  seen  under  a 
good  magnifier,  a  finely  substriated  appearance. 

Column  rounded,  and  expanding  rapidly  upwards  near  the 
base,  where  it  is  composed  of  very  thin  segments  with  minutely 
crenated  edges;  farther  down  the  segments  are  proportionally 
thicker  and  more  coarsely  crenate. 

Length  of  body,  0.43  inch ;  breadth,  at  the  middle  of  the 
subradials,  0.40  inch.  Breadth  of  column  at  its  connection 
with  the  base,  0.15  inch;  do.  0.72  inch  below,  0.05  inch. 

This  species  will  be  readily  distinguished  from  P.  conicusy  of  Billings,  by  its 
broader,  more  ovoid,  and  more  angular  form,  owing  to  the  much  greater  promi- 
nence of  its  subradial  pieces,  and  particularly  by  the  well-defined  ridges  radia- 
ting from  the  center  of  the  plates.  In  the  latter  character  it  approaches  more 
nearly  the  last  described  species,  P,  crassus,  from  which  it  differs  in  a  marked 
degree,  in  having  its  under  side,  below  the  middle  of  the  subradial  pieces, 
greatly  more  tapering,  and  the  base  much  smaller,  and  not  wider  than  the  head 
of  the  column,  as  well  as  proportionally  higher.  It  also  differs  in  having  its 
greatest  breadth  at  the  middle  of  the  subradial  pieces,  which  are  much  more 
prominent;  while  its  pectinated  openings  are  not  sunken,  nor  its  sutures  fur- 
rowed, OS  in  the  last. 

Locality  and  position :  Trenton  division  of  the  Lower  Silurian,  at  Dixon, 
Illinois. 


Genus  DENDROCRINUS,  Hall,  1852. 

(Palaeontol.  N.  Y.,  vol.  II,  p.  198.) 

Dendrocrinus  Oswegoensis,  M.  and  W. 

PI.  4,  fig.  4. 

Body  obconic,  but  rather  widely  trun- 
cated for  the  reception  of  the  column  at 
the  base.  Basal  pieces  very  short,  or 
only  formmg  a  mere  ring,  not  very 
readily  distinguished  from  the  upper 
joint  of  the  column.  Subradial  pieces 
comparatively  large,  as  wide  as  long, 
four  of  them  hexagonal,  and  one  on  the 
Diagram ■howingstractiireofbody.  anal  Side  heptagonal,  txic  latter  being 
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tnmcated  thave  fer  the  receptkm  of  the  first  anal  pieee;  the 
angle  at  the  middle  of  the  under  side  of  eadi  of  them  yeiy 
obtiiBe,  or  nearly  obsolete.  Krpt  radial  pieces  nearly  as  large  as 
the  salvadials,  a  little  nider  than  long,  of  nearly  equal  sixe, 
and  an  pentagonal,  or  with  oocasionallj  one  of  the  superior 
lateral  angles  truncated,  so  as  to  fiorm  a  sixth  an^ ;  eadi,  in 
four  of  the  rajs,  seem  to  support  on  its  supericHr  broadlj  trun- 
cated side,  in  direct  sncoesskxi,  a  series  of  much  shorter,  but 
equally  wide  radials,  the  number  of  which  is  unknown,  though 
in  three  of  the  rays  of  the  specim^i  described,  two  of  the  pieces 
are  le(t^  all  the  others  being  l»oken  away.  In  the  fifth  ray 
(immediately  on  the  right  of  the  anal  series)  the  second  radial 
piece  seems  to  haye  been  of  a  different  form  firom  those  of  the 
other  rays ;  but  the  specimen  is  too  imperfect  to  show  its  true 
nature,  first  anal  piece  about  two-thirds  as  large  as  the  sub- 
radials^  hexagonal,  and  resting  upon  the  superior  truncated  side 
of  one  of  the  subradials,  between  two  of  the  first  radials,  and 
connecting  on  the  right  aboye  with  a  second  radial ;  sutures 
slightly  indented  at  the  comers  of  the  plates.  Column,  near 
the  base,  rather  large,  round,  and  proyided  with  a  yery  dis- 
tinctly fiye-rayed,  star-shaped  central  canaL  (Other  parte 
unknown). 

This  species  differs  eeosideimbfy  in  its  genenl  pbjsiogDOBy  from  the  typical 
forma  upon  which  the  genus  Demdroermms  waa  fbonded,  paiticiilarly  in  the 
great  breadth  of  the  radial  pieces  aboTC  the  pit^Mr  body  of  the  crinrnd.  ScMne 
of  the  q>ecies  described  by  Mr.  Billings,  howeTer,  with  the  structure  of  Den- 
drocnnmtj  show  gradations  in  this  diaracter,  between  these  forms,  with  broad, 
nearly  flat  radial  pieces,  in  contact  all  around  bdow  the  first  bifurcation, 
excepting  on  the  anal  side,  and  those  with  sloider  rounded  arms  and  free  rays, 
as  in  the  typical  qiecies.  Similar  difierences  are  also  obeerred  among  tie 
species  of  several  of  the  Carbcmiferous  genera. 

Specifically,  this  form  seems  to  agree  most  nearly  with  D.  UMiibrackidius^  of 
Billings,  from  which  it  diffisrs  in  its  pr(^)orti<malIy  much  shorter  and  wider 
basal  pieces,  and  its  much  larger  siie,  as  weU  as  more  robust  aspect.  It  also 
differs  in  haying  the  sutures  at  the  meeting  of  the  comeis  of  the  plates  a  little 
indented. 

Locality  andpontum :  Osw^,  Kendall  county,  Illin(NS ;  in  the  Cincinnati 
Group  of  the  Lower  Siluwn  series. 
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MOLLUSCA. 

BRAOHIOPODA. 

Genus  STROPHOMENA,  Rafinesque,  1820.  ? 

(Strophamenea,  R. — Strophomena^  Blaimy.  (1826),  Malac.  p.  518.) 

Strophomena  unicostata,  M.  and  W. 

PI.  4,  fig.  11  a,  h. 

Shell  transversely  subsemicircular,  the  greatest  breadth 
being  on  the  hinge  margin,  which  terminates  in  rather  acutely 
angular  extremities ;  lateral  margins  generally  nearly  straight, 
or  more  or  less  concave  in  outline,  and  converging  from  the 
extremities  of  the  hinge  to  the  front,  which  is  rounded,  a  little 
straightened,  or  slightly  sinuous  in  the  middle ;  geniculation 
of  both  valves  from  the  ventral  side,  very  abrupt  all  aroimd 
the  anterior  and  lateral  margins,  to  near  the  extremities  of 
the  hinge.  Ventral  valve  almost  perfectly  flat,  and  without 
any  traces  of  concentric  wrinkling  on  the  disc  between  the 
hinge  and  the  geniculated  front  and  lateral  margins;  beak 
very  small,  or  Scarcely  distinct  from  the  cardinal  margin,  and 
showing  the  usual  minute  perforation ;  area  narrow,  but  a  lit- 
tle wider  than  that  of  the  other  valve,  and  slightly  arched, 
and  provided  with  a  rather  wide  triangular  fissure,  closed  by 
the  convex  pseudo-deltidium  and  the  cardinal  process  of  the 
other  valve.  Dorsal  valve  with  the  disc  or  visceral  region 
flattened,  and,  like  that  of  the  other  valve,  without  any  traces 
of  concentric  undulations;  deflected  anterior  and  lateral  mar- 
gins  conforming  nearly  to  those  of  the  other  valve;  beak 
nearly  obsolete;  area  linear,  and  provided  with  a  marginal 
furrow  for  the  reception  of  the  edge  of  the  other  valve;  cardi- 
nal process  rather  small,  cordate  or  bilobed,  with  the  socket 
on  each  side  for  the  reception  of  the  teeth  of  the  other  valve 
well  defined;  interior  with  muscular  scars  generally  mode- 
rately distinct  (the  cavity  for  their  reception  represented  too 
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small  in  fig.  11  h\  and  separated  by  a  small  mesial  ridge ; 
other  parts  of  the  visceral  region  occupied  by  rather  crowded 
granules.  Surface  of  both  valves  ornamented  by  fine,  crowded, 
radiating  striaa,  which  increase  by  intercalation  and  division, 
while  one  of  those  on  the  middle  of  the  ventral  valve  is  gene- 
rally five  or  six  times  as  large  as  the  others,  and  really  forms 
a  distinct  mesial  rib. 

Breadth  of  largest  specimen  seen,  1.28  inch;  length,  0.56 
inch ;  number  of  striaa  in  O.lO  inch,  on  the  disc  of  the  ventral 
valve  near  the  deflected  edge,  12  to  16. 

This  species  will  be  readily  distinguished  from  X.  rhomhoidalu^  and  other 
allied  forms,  by  haying  its  flattened  disc  of  both  valves  always  (as  shown  by  a 
large  series  of  specimens)  without  any  traces  of  concentric  undulations  or 
wrinkles,  and  particularly  by  its  single  mesial  rib  on  the  outside  of  the  ventral 
valve.  These  characters,  being  constant,  in  a  large  number  of  individuals, 
found  at  difierent  localities,  lead  us  to  regard  it  as  a  distinct  species  from  any 
of  those  yet  defined,  with  which  we  are  acquainted. 

We  retain  the  name  Strophomena  for  this  group,  rather  from  deference  to 
various  high  authorities  in  Palaeontology,  who  range  such  shells  under  that 
name,  than  from  being  clearly  satisfied  that  they  properly  belong  to  the  genus 
so  named  by  Rafinesque.  At  any  rate  they  present  quite  a  different  physiog- 
nomy from  the  forms  usually  referred  to  that  genus,  such  as  L,  dUemata,  in 
their  flattened  disc,  abruptly  geniculated  front  and  lateral  margins,  and  visceral 
region  margined  by  a  distinct  ridge,  as  well  as  in  some  other  characters.  Rafi- 
nesque defined  his  genus,  and  the  species  he  ranged  under  it,  so  loosely  and 
briefly,  that  it  is  impossible  for  any  one,  from  his  descriptions,  (which  were  not 
accompanied  by  figures),  to  be  positively  sure  exactly  what  type  he  had  in 
view,  while  he  did  not  cite  any  known  species,  or  refer  to  any  published  figure. 
In  such  cases  it  has  been  the  general  custom  of  naturalists  to  follow  the  first 
succeeding  author  who  adopted  the  genus,  with  an  intelligible  description,  figure 
or  citation,  in  deciding  in  regard  to  the  particular  type  for  which  the  name  is 
to  be  retained.  The  first  author  who  adopted  Strophomena  after  Rafinesque 
was  Defrance,  in  1824,  but  he  did  it  in  a  mere  list,  without  figures  or  descrip- 
tion. In  1825,  however,  Blainville  adopted  the  genus  in  his  Malacology,  giving 
a  description  of  the  genus,  and  figures  of  a  species  (jrugota^  Raf.)  Hence  it  is 
to  this  type  we  must  go  if  we  adopt  the  genus  at  all.  But  a  moment's  exami- 
nation of  Blainville's  figures  will  convince  any  one  that  they  do  not  represent 
one  of  these  peculiar  forms  like  that  under  consideration,  but  a  resupinate  shell, 
with  a  wide  Orthis-like  area,  similar  to  S.  planumhona  of  Hall,  if  not  indeed 
that  very  species,  which  Prof.  Hall  now  thinks  related  to  Streptorhynchus,    It 
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is  therefore  evident  that,  unless  this  shell  is  congeneric  with  such  forms  as 
S,  rhomboidali8j=(^S,  depressoy  of  authors),  our  species  cannot  be  properly 
ranged  in  the  same  genus.  We  have  the  impression  that  a  proper  application 
of  the  rules  of  nomenclature  would  require  that  Dalman*s  name  Leptsena  should 
be  retained  for  the  group  of  which  S.  rhomhoidalis  is  the  type.  (A  conclusion 
already  adopted,  we  belieye,  by  Prof.  Shaler  in  one  of  the  Bulletins  of  the  Cam- 
bridge Museum.)  If  so,  our  species  here  described  will  have  to  be  called  Lep- 
tsena  unicostata. 

Locality  and  position :  Savannah,  Illinois ;  in  the  Cincinnati  Group  of  the 
Lower  Silurian.    It  also  occurs  at  the  same  horizon  in  Iowa. 


LAMELLIBRANOHIATA. 

Genus  AMBONYCHIA,  Hall,  1847. 

(Palaeont  N.  Y.,  vol.  I,  p.  168.) 

Sdbgenus  MEGAPTERA,  M.  and  W.,  1866. 

PI.  4,  fig.  9  a,  b. 

Megaptera  Casei,  M.  and  W. 

Amhonychia  {MegapUra)  Caseij  Meek  and  Worthen,  March,  1866.    Proceed.  Chicago  Acad. 
Sci.,  vol.  I,  p.  22. 

Shell  trigonal,  compressed,  subequivalve,  extremely  inequi- 
lateral, posterior  side  long,  compressed  and  strongly  alate ;  the 
wing  very  large,  produced,  pointed,  and  not  separated  from  the 
alate  posterior  margin  by  a  distinctly  defined  sinus;  margin 
below  the  wing,  sloping  obliquely  forward  to  the  basal  angle ; 
cardinal  margin  the  longest  part  of  the  shell,  straight  and 
much  compressed  from  immediately  behind  the  beaks.  Ante- 
rior side  truncated  nearly  vertically  from  the  beaks,  about  half 
way  down  the  front,  thence  sloping  slightly  backwards  to  the 
basal  angle.  Basal  margin  produced  downwards,  and  termi- 
nating in  a  distinct  angle,  slightly  in  advance  of  the  middle. 
Umbonal  slopes  very  prominent,  angular,  or  sometimes  appa- 
rently bicarinate,  straight,  and  extending  from  the  beaks,  near 
the  anterior  margin,  to  the  most  prominent  part  of  the  base, 
ranging  at  cm  angle  of  about  65°  below  the  horizon  of  the 

43  July  27, 1868. 
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hinge-line,  and  provided  with  a  longitudinal  sulcus  below  the 
middle  of  the  valves.  Beaks  straight,  rising  a  little  above  the 
cardinal  margin,  and  quite  terminal.  Surface  ornamented  with 
distinct,  irregular,  alternately  larger  and  smaller,  thread-like 
radiating  strise,  with  less  distinct  concentric  lines,  and  a  few 
distmct,  stronger  marks  of  growth,  which  sometimes  form 
prominent,  imbricating,  subspinous  projections  on  the  umbonal 
angle. 

Length,  as  inferred  from  the  direction  of  the  lines  of  growth, 
about  2  inches ;  height,  1.73  inch ;  convexity,  0.64  inch. 

We  consider  this  onrious  shell  to  be  the  type  of  a  new  snbgenns,  which  we 
were  first  inclined  to  place  under  Pterinea^  but  on  examining  some  internal 
casts,  we  ascertained  it  has  the  hinge  teeth  (at  any  rate  those  just  in  front  of 
the  beaks)  of  Amhonychia^  while  it  shows  no  traces  of  the  deep-seated,  oblique 
posterior  teeth,  or  of  the  strong  anterior  muscular  impression  and  anterior  ear 
of  Pterinea,  In  form  it  approaches  more  nearly  PteroniteSy  of  McCoy,  but  ts 
it  is  much  less  oblique,  and  has  the  posterior  wing  greatly  more  produced  than 
the  Carboniferous  types  upon  which  that  genus  was  originally  founded,  while 
its  beaks  are  quite  terminal,  and  there  appears  to  be  no  little  lobe  or  ear  in 
front  of  them,  we  have  concluded  to  leave  it  provisionally  under  Ambon^chia, 
From  the  typical  forms  of  that  genus,  however,  it  differs  extremely,  in  the 
great  development  of  its  posterior  wing. 

None  of  the  specimens  give  any  indications  of  the  valves  gaping  in  front, 
unless  it  may  have  been  very  near  the  beaks,  where  there  is  probably  a  small 
anterior  wing.  One  cast  shows  some  appearance  of  the  impression  of  the 
adductor  muscle,  occupying  a  sub-central  position  back  of  the  umbonal  ridge, 
on  the  alate  portion  of  the  shell;  while  another  shows  the  pallial  line  extend- 
ing around  up  the  front,  nearly  to  the  inner  apex  of  each  beak. 

Named  in  honor  of  Mr.  L.  B.  Case,  of  Richmond,  Indiana,  who  discovered 
the  only  specimens  of  this  species  we  have  seen. 

Locality  and  position :  Richmond,  Indiana ;  upper  part  of  the  Cincinnati 
Group  (Hudson  River  Group,  as  formerly  understood).  Lower  Silurian. 
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Genus  DOLABRA,  McCoy,  1844. 

(O&rb.  Foss.  Ireland,  p.  64.) 

DOLABBA   STERLINGENSIS,    M.  and  W. 

PI.  4,  fig.  10  a,  b,  c. 

Dolabra  UerlingentUy  lUiK  aad  Wobthen,  July,  1866.    Proceed.  Acad.  Nat.  Scl,  Philad., 
p.  260. 

Shell  rhombic-cordate,  being  cordate  in  outline,  as  seen  in 
an  anterior  and  posterior  view,  and  obliquely  rhomboidal,  as 
seen  from  either  side.  Posterior  margin  obliquely  truncated, 
with  a  long  slope,  which  is  slightly  convex  above,  and  faintly 
sinuous  near  the  middle;  posterior  basal  extremity  produced 
obliquely  backwards  and  downwards,  with  a  more  narrowly 
rounded  or  sub-angular  outline ;  basal  margin  ascending  for- 
ward, with  a  moderately  convex  curve,  and  rounding  up  more  or 
less  gradually  into  the  very  shortor  almost  obsolete  anterior  side; 
hinge  line  short ;  cardinal  area  moderately  developed.  Beaks 
prominent,  placed  nearly  over  the  anterior  margin,  strongly  in-  ^ 
curved,  and  compressed  antero-posteriorly ;  umbonal  ridges  very 
prominent,  sub-angular,  and  extending  from  the  beaks  obliquely 
to  the  posterior  basal  extremity,  at  an  angle  of  about  45°  below 
the  horizon  of  the  hinge,  thus  dividing  each  valve  into  two 
subequal  areas,  of  which  the  one  behind  is  flattened  or  slightly 
concave  between  the  ridge  and  the  moderately  prominent 
postero-dorsal  edge,  and  that  in  front  and  below  it  convex. 
Surface  marked  with  concentric  striae  of  growth.  (Hinge  and 
interior  unknown). 

Greatest  length,  measuring  obliquely  from  the  beaks  to  the 
posterior  basal  extremity,  2.20  inches;  diameter  at  right-angfes 
to  the  same,  1.50  inch;  convexity  of  the  two  valves  when 
closed,  1.50  inch. 

This  species  is  evidently  related  to  Cyrtodonta  Emdi,  of  Billings  (see  Palaeo- 
zoic Fossils  of  Canada  vol.  I,  p.  151,  fig.  131a,  6),  from  the  same  geological 
horizon.  It  differs,  however,  in  several  important  specific  characters,  heing 
proportionally  much  more  gibbous,  shorter,  and,  in  consequence  of  its  hinge 
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line  forming  a  wider  angle  with  its  nmbonal  axis,  distinctly  less  oblique.  It 
also  differs  in  having  its  anterior  side  much  less  prominent  and  more  broadly 
rounded  below  the  beaks,  which  consequently  have  the  appearance  of  being 
almost  terminal.  Its  beaks  are  likewise  more  compressed  antero-posteriorly, 
and  its  hinge  line  shorter.  Our  specimen  does  not  show  the  cardinal  area  very 
satisfactorily,  though  it  is  evidently  moderately  well  developed,  and  shorter 
than  in  Mr.  Billings'  species. 

Until  the  hinge  and  interior  of  this  shell  can  be  examined,  it  is  scarcely 
possible  to  determine  very  clearly  its  generic  character,  but  on  comparison  with 
OucuUsea  angmtata^  Sowerby,  the  type  of  McCoy's  genus,  Dolahra^  and  other 
more  obliquely  truncated  species,  such  as  C,  unHateralts^  Sowerby,  (7.  amygdo' 
liuGy  Phillips,  as  figured  in  Phillips'  Palaeozoic  Fossils,  we  can  scarcely  doubt 
the  propriety  of  referring  it  to  the  genus  Dolahra,  Some  of  these  species  have 
much  the  form  and  general  external  appearance  of  the  genus  CucutbRa)  while 
Sowerby's  figure  of  an  internal  cast  of  the  so-called  C.  angustata  (Geol.  Trans. 
(2),  vol.  y,  pi.  53,  fig.  25),  seem  to  indicate  a  very  similar  hinge  to  that  of 
CucuUsea.  They  appear  to  want  the  prominent  posterior  muscular  support  and 
the  radiating  costao  or  striae  of  the  more  modern  species  of  true  CucuUxa^  of 
which,  however,  they  are  evidently  palaeozoic  representatives. 

Locality  and  position :    Cincinnati  group,  of  Lower  Silurian  series;  at  Ster- 
ling, Illinois. 


G-ASTEROPODA. 

?  Genus  CYRTOLITES,  Conrad,  1838. 

(Ann.  Report  Palseont  N.  Y.,  p.  118.) 

Cyrtolites  imbricatus,  M.  and  W. 

PI.  4,  fig.  12. 

Shell  subdiscoid ;  volutions  from  three  to  three  and  a  half, 
increasing  rapidly  in  size — their  dorso-ventral  diameter  being 
to  the  transverse  as  50  to  40 ;  inner  ones  nearly  half  embraced 
by  the  last  turn ;  all  having  the  dorsal  carina  well  defined,  and 
the  greatest  convexity  near,  or  a  little  within,  the  middle  of 

*  The  genus  Dolabra^  as  first  proposed  by  Prof.  McCoj,  incladed  along  with  the  typical 
species,  sach  as  OucuUcea  atiffuatata,  and  O.  un\laieTali$^  Sowerby,  O,  amygdalinOy  Phillips, 
etc.,  other  forms  belonging  to  the  subsequently  established  genus,  8eMzodv$y  King.  After 
the  separation  of  the  latter  group,  however,  the  name  Dolabra  was  of  course  left  for  the 
other  genus. 
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each  side,  which  is  sub-angular,  excepting  near  the  aperture  on 
the  last  whorl.  Umbilicus  moderately  wide,  and  rather  deep 
basin-shaped,  showing  about  half  of  each  inner  turn.  Surface 
ornamented  by  numerous  raised,  undulated,  and  vaulted 
lamellae,  rather  irregularly  disposed,  and  becoming  crowded 
and  distinctly  imbricating  near  the  aperture. 

Greatest  diameter,  0.86  inch ;  convexity,  about  0.40  inch ; 
dorso-ventral  diameter  of  the  last  turn,  near  the  aperture,  0.50 
inch. 

This  species  is  related  to  the  well  known  0.  compressus,  Conrad,  from  which 
it  differs  materially  in  the  much  more  rapid  increase  of  the  dorso-yentral  diame- 
ter of  its  volutions,  as  well  as  in  having  the  inner  sides  of  its  whorls  sloping 
into  the  umbilicus  from  the  most  prominent  sub-angular  central  region,  instead 
of  rounding  abruptly  into  the  same.  Its  lamellae,  although  strongly  undulated, 
are  less  regularly  so  than  in  0,  compreasus',  while  they  are  more  prominent, 
irregular,  and  more  distinctly  imbricating,  near  the  aperture.  These  lamellae 
are  not  well  represented  in  the  figure. 

Locality  and  position:  Alexander  county,  Illinois ;  Cincinnati  group  of  the 
Lower  Silurian  series. 


PTEROPODA. 

Genus  TENTACULITES,  Schlotheun,  1820. 

(Petref.,  p.  877.) 

Tentaculites  TENinsTRiATUS,  M.  and  W. 

PI.  4,  fig.  7  a,  b, 
TetUaadileM  tenuUtriatua,  Meek  and  Wobthen,  1866.    Proceed.  Acad.  Nat.  SoL,  p.  264. 

Shell  attaming  a  rather  large  size,  gradually  tapering,  and 
a  little  curved;  annulations  large,  prominent,  rather  obtuse 
near  the  smaller  end;  separated  by  rounded  constrictions  of 
about  0.10  inch  breadth  at  the  larger  extremity  of  a  specimen 
one  inch  or  more  in  length.  Surface  marked  by  numerous, 
very  fine,  regular,  closely  arranged  longitudinal  striaa,  most 
distinctly  marked  in  the  rounded  depressions  between  the 
annulations.     Aperture  circular. 


842  PAUEONTOLOGT  OF  nXINOIS. 

Length,  1.16  inches;  breadth  at  the  aperture,  measuring 
upon  one  of  the  rings,  0.25  inch;  do.,  between  the  rings,  0.19 
inch ;  space  occupied  by  four  rings,  and  the  three  intervening 
spaces  at  the  larger  end,  0.30  inch;  while  the  same  space 
includes  six  rings  at  the  smaller  end. 

This  species  resembles  rather  closely  the  enlarged  figure  of  a  form  from  the 
same  horizon,  referred  by  Prof.  Hall  to  his  T.  flexuosusy  (pi.  78,  fig.  2  6,  PalsDont. 
N.  Y.,  vol.  I) ;  but  its  annulations  are  sharper,  and  its  longitudinal  stri»  more 
crowded;  while  the  natural  size  of  the  New  York  species  is  much  smaller. 

Dr.  Shumard  has  also  described,  under  the  name  T,  incurvui  (Mbsouri 
-Report,  p.  195),  a  similar  form,  though  his  species  is  much  smaller,  with  more 
crowded  rings,  while  it  also  differs  in  having  minute  annular  Btri». 

Locality  and  position :  Cincinnati  Group  of  Lower  Silurian  series;  Alex- 
ander county,  Illinois. 

Tentaculites  Oswegoensis,  M.  and  W. 

PI.  4,  fig.  6  a. 

TentacuUtet  (hwegoeruiiy  Mkisk  and  Worthxk,  1865.    Proceedings  Acad.  Nat  Sci.,  Philad., 
p.  264. 

Shell  attaining  a  rather  large  size,  very  gradually  tapering 
to  an  acute  point,  distinctly  arched,  particularly  towards  the 
smaller  extremity ;  section  circular;  annulations  rather  promi- 
nent, somewhat  obtuse,  from  three  to  three  and  a  half  in  a 
space  equaling  the  transverse  diameter,  diminishing  very 
regularly  in  size,  and  in  their  distance  apart,  from  the  larger 
to  the  smaller  extremity.  Surface  without  longitudinal  or 
(visible)  transverse  striaa. 

Length,  1.45  inches;  greatest  transverse  diameter,  0.16  inch; 
space  occupied  by  six  annulations,  and  five  of  the  intermediate 
constrictions,  at  thelarger  end,  0.35  inch. 

This  species  has  much  the  general  appearance  of  carved  individuals  of  T, 
ehngatuSj  Hall,  from  the  Lower  Helderhnrg  group  (Upper  Silurian),  of  New 
York,  but  is  decidedly  more  strongly  arched,  proportionally  more  slender,  and 
has  more  closely  arranged  annulations,  while  it  shows  no  traces  of  the  annular 
striae  seen  on  the  New  York  species. 

From  our  T,  tenuistriatuSf  described  on  the  preceding  page,  it  will  be  dis- 
tinguished by  its  more  slender  form,  more  closely  arranged  rings,  and  the  absence 
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of  longitudinal  strise.  The  last  mentioned  character,  and  its  much  larger  size, 
will  also  distinguish  it  from  T,  tncurvus,  of  Shumard,  (Missouri  Geological 
Report,  pi.  B,  fig  6  a,  b,) 

Locality  and  position :  Oswego,  Kendall  county,  Illinois }  in  the  Cincinnati 
group  of  the  Lower  Silurian. 

Tentaculites  Sterlingensis,  M.  and  W. 

PI.  4,  fig.  8. 

TentaculiUs  SterUngenm^  Meek  and  Worthen,  1865.     Proceedings  Acad.  Nat.  Sci.,  Philad., 
p.  266. 

Shell  small,  slightly  arched,  and  gradually  tapering  to  a 
point;  section  circular ;  annulations  prominent,  angular,  rising 
abruptly  from  the  surface,  usually  about  their  own  breadth 
apart;  constrictions  between  the  annulations,  with  fine, 
sharply  elevated,  longitudinal  striae,  which  are  not  continued 
upon  the  rings. 

Length,  0.56  inch;  breadth  at  the  larger  end,  0.08  inch; 
annulations  five  in  the  space  of  one-eighth  of  an  inch,  at  the 
larger  end,  and  nine  or  ten  in  the  same  space  at  the  smaller 
end.     Longitudinal  striaa,  five  in  the  space  of  0.02  inch. 

It  is  not  improbable  that  this  will  prove  to  be  the  form  from  the  so-called 
Hudson  River  group,  referred  by  Prof.  Hall  to  his  T,  flexwism^  in  vol.  I,  p.  284, 
Palsdont.  N.  Y?  As  that  specific  name,  however,  was  founded  upon  a  Trenton 
fossil,  described  as  being  septate,  and  having  nine  rings  in  one-eighth  of  an  inch 
(being,  as  is  now  supposed,  the  column  of  a  Cystidian)^  the  name  flexuoms 
could  not  be  properly  applied  to  this  form,  which  is  a  true  Tentactdite. 

It  will  be  distinguished  from  T.  tncurvu8j  of  Shumard,  from  the  Cape  G-irar- 
deau  limestone,  which  it  resembles  in  size  and  form,  by  having  its  annulations 
arranged  about  their  own  breadth,  instead  of  twice  that  distance  apart,  as  well 
as  in  having  the  longitudinal  striae  only  defined  between  the  rings,  instead  of 
of  also  upon  them. 

It  seems  to  be  very  closely  allied  to  T,  dtstans.  Hall,  of  the  Clinton  group , 
but  differs  in  being  curved  instead  of  straight,  as  well  as  in  being  less  rapidly 
expanding  towards  the  larger  end. 

From  the  last  of  the  two  foregoing  species  it  will  be  readily  distinguished  by 
its  much  smaller  size,  more  sharply  elevated  rings,  and  distinct  longitudinal 
8tri». 

Locality  and  position :  Sterling,  Illinois ;  Cincinnati  group  of  the  Lower 
Silurian  series. 
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PROTOZOA. 

SPONO-LE. 

Genus  ASTYLOSPONGIA,  Roemer. 

(8il.  Fauna  West  Tenn.,  p,  1.) 

AsTYLOSPONGiA??  Christiani,  M.  and  W. 

PL  5,  fig.  8  a,  6,  <?. 

Elonoate-subovate,  approaching  an  elliptic  outline,  rounded 
at  the  extremities ;  irregularly  divided  longitudinally  by  nar- 
row, moderately  deep  furrows,  into  about  eight  lobes.  Fur- 
rows straight,  or  more  or  less  oblique,  and  a  little  flexuous,  not 
converging  regularly  to  a  point  at  each  extremity,  but  becoming 
more  curved  or  flexuous  near  the  ends,  so  as  to  impart  a  some- 
what twisted  appearance  to  the  extremities ;  usually  extending 
the  entire  length,  but  a  few  of  them  shorter,  or  not  more  than 
half  the  length  of  the  fossil,  the  shorter  ones  generally  starting 
from  one  end  and  terminating  near  the  middle.  Surface  appa- 
rently smooth.     Internal  structure  unknown. 

Length,  1.22  inches;  greatest  breadth,  0.66  inch. 
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At  the  same  time  that  we  refer  this  fossil,  provisionally,  to  the  genus  Aity- 
hspongia^  we  have  many  doabts  in  regard  to  its  relations  to  that  group,  or  even 
whether  it  is  really  a  sponge  at  all  or  not,  as  we  have  not  been  able  to  see  any 
structure  in  it,  beyond  the  fine  granular  appearance  of  the  magnesian  limestone 
from  which  it  was  obtained  The  slightly  twisted  character  of  its  longitudinal 
furrows,  produces  some  remote  resemblance  to  the  internal  casts  of  those  curious 
pear-shaped  Cystidians,  for  which  the  name  Gomphocystites  has  been  proposed, 
and  suggests  the  inquiry  whether  it  may  not  be  an  internal  cast  of  an  allied 
Ct/stidian,  Until  other  specimens,  showing  something  more  of  its  structure, 
can  be  examined,  however,  it  seems  scarcely  possible  to  decide  positively  in 
regard  to  its  true  nature. 

Named  in  honor  of  Mr.  J.  B.  Christian  of  Mt.  Carroll,  to  whom  we  are 
indebted  for  the  only  specimen  we  have  seen. 

Locality  and  position:  Niagara  group;  Carroll  county,  Illinois. 

{Incerta  sedes.) 

Genus  PASCEOLTIS,  Billings,  1853. 

(Canadian  Geol.  Rep.,  p.  842.) 

Paceolus?  dactylioides,  Owen  (sp.). 

PI.  6,  fig.  2  a,  6,  c. 

Luntditeaf  dactioloides^  OwicN,  1844.     Report  Geo!.  Expl.  Iowa,  Wis.  and  Illinois  (Octavo), 
p.  69,  pi.  XIII,  fig.  4. 

Hemispherical,  the  under  side  being  flat  or  nearly  so,  and 
the  other  convex,  while  the  periphery  is  rather  sharply 
rounded,  or  subangular.  Entire  surface  occupied  by  regular, 
closely  crowded,  hexagonal  pits,  or  shallow  depressions,  sepa- 
rated by  slender  raised  divisions.  On  the  upper  convex  side 
these  pits  are  of  uniform  size,  and  each  one  perforated  in  the 
middle  by  a  minute  circular  opening  passing  into  the  interior; 
while  those  of  the  under  or  flat  side  are  imperforate,  and 
diminish  in  size  from  the  periphery  towards  the  center.  They 
also  differ  from  those  above,  in  showing  a  slight  tendency  to 
arrange  themselves  into  curved  lines  crossing  each  other,  as 
in  Receptdculites,  from  which,  however,  they  differ  in  being 
distinctly  hexagonal. 

Height,  or  convexity,  0.50  inch;  greatest  breadth,  1.17 
inches. 

—44  Jnly  81  1868. 
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Although  Dr.  Owen's  figure  of  the  fossil  described  by  him  under  the  name 
Luntdites  f  dactioloides^  represents  the  cells  as  being  nearly  circular,  and  more 
dbtantly  separated  than  those  of  the  form  under  consideration,  there  is  little 
room  to  doubt,  judging  from  his  description — ("  truncated  spherical,  with  five 
or  six-sided  cellular  depressions  in  rows  around  the  circimiference,  like  those  of 
a  thimble'') — that  it  is  really  the  same,  especially  since  it  came  from  the  same 
rock,  and  is  the  only  fossil  resembling  his  figure  yet  known  from  this  horizon. 

In  regard  to  its  zoological  relations,  however,  we  are  in  considerable  doubt, 
and  we  only  place  it  provisionally  in  Mr.  Billings'  genus  Pasceolus^  because  it 
presents  much  the  same  general  appearance,  while  we  are  not  sure  whether  it 
is,  as  we  now  see  it,  merely  a  cast  of  the  interior,  or  of  the  exterior.  If  the 
former,  it  may  have  been  incased  in  a  shell  composed  of  solid  hexagonal  plates 
as  in  Pasceolus;  but  if  it  is  a  cast  of  the  exterior,  it  would  be  widely  different 
from  that  type,  in  having  the  whole  surface  occupied  by  hexagonal  pits,  instead 
of  solid  oonvex  plates.  Even  if  covered  by  plates,  however,  it  would  still  differ 
from  Pasceolus  in  having  these  plates,  on  the  under  side,  diminishing  in  size  to 
the  center,  and  showing  a  tendency  to  range  themselves  in  curved  lines,  like 
the  cells  in  ReceptcLculites,  It  differs  very  decidedly  from  the  latter,  however, 
in  having  the  pits  of  the  surface  all  hexagonal,  instead  of  quadrangular  or 
rhombic,  while  we  have  no  reason  to  believe  that  it  has  any  of  the  internal 
characters  of  that  genus. 

It  is  possible  our  fossil  should  be  referred  to  Eichwald's  genus  Cyclocrimtes^ 
but  we  are  lefl  in  doubt  on  this  point,  because  Ct/docrinites  is  not  only  said  to 
be  covered  with  plates,  but  to  be  provided  with  openings  like  the  Cystidians^ 
to  which  group  it  is  generally  referred  by  good  authorities.*  Wo  can  scarcely 
believe  it  possible  that  the  fossil  under  consideration  had  any  other  openings 
than  the  minute  perforations  in  the  middle  of  the  depressions  of  the  upper 
side,  or  is  in  any  way  related  to  the  CysUndea,  Mr.  Billings,  to  whom  we  sent 
drawings  of  it,  for  comparbon  with  his  genus  Pasceolus^  writes  that  he  thinks 
it  most  probably  generically  distinct  from  that  type,  and  a  new  genus,  holding 
an  intermediate  position  between  Pasceolus  and  ReceptaculUes,  We  are 
strongly  inclined  to  adopt  this  view,  but  prefer  to  place  it,  provisionally,  for 
the  present,  until  other  specimens  giving  more  satisfactory  information  in 
regard  to  its  structure  can  be  obtained,  under  Pasceolus*  In  case  it  shall  be 
found  distinct  from  all  the  genera  with  which  wo  have  compared  it,  we  would 
propose  to  call  it  Cerionites,  in  allusion  to  its  resemblance  to  honey-oomb. 

If  Tetradium  and  Receptaculiles  are  sponges,  as  has  been  suggested  by  some, 
this  type  will  doubtless  also  be  found  to  belong  to  the  same  section  of  that  group. 

Locality  and  position :  Niagara  group  of  the  Upper  Silurian ;  Carroll 
county,  Illinois. 

♦  Patceolus  baa  also  been  referred  by  Mr.  Niles  and  Prot  Verrill  to  CydocriniUs^  but  Mr. 
Billings  thinks  it  destitute  of  the  openings  characterizing  that  group. 
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RADIATA. 

EOHINODERMATA. 

Genus  SACCOCRINUS,  Hall,  1852. 

(Palaeont.  N.  Y.,  vol.  11,  p.  206.) 

In  some  of  bis  later  publications,  Prof.  Hall  abandons  tbis  genus,  and  refers 
one  of  tbe  species  (5.  Christyt)  to  Acttnocrinits.  Altbougb,  in  tbe  form,  num- 
ber and  arrangement  of  tbe  plates  composing  tbe  body  of  tbese  crinoids,  tbej 
agree  very  closely  witb  Actinocrinus,  tbey  still  differ  so  materially  in  tbe 
elongate,  sack-like  form  of  tbeir  body,  as  to  present  a  peculiar  pbysiognomy, 
readily  distinguisbing  tbem  from  tbe  typical  Carboniferous  forms  upon  wbicb 
tbe  genus  Actinocrinus  was  originally  founded.  In  addition  to  tbis,  at  least  tbe 
only  species  tbe  arms  of  wbicb  are  known  to  us  (&  speciosm^  Hall),  differs 
from  tbe  typical  species  of  Actinocrinus,  in  baying  tbeir  divisions  bifurcating 
q/ier  they  have  passed  into  a  double  series  of  interlocking  pieces  Tbe  structure 
of  tbe  arms  is  perbaps  not  generally  of  mucb  importance  as  a  means  of  dis- 
tinguisbing tbe  genera  of  crinoids,  but  tbe  cbaracter  of  baying  eacb  diyision, 
after  passing  into  a  double  series,  oontinued  on  witbout  fartber  bifurcations, 
seems  so  constant  in  true  Actinocrinus,  as  apparently  to  giye  more  importance 
to  tbe  structure  of  tbese  parts  tban  in  otber  groups.  At  any  rate,  tbese 
elongated  Silurian  forms  are  certainly  separable  from  Actinocrinus  upon  better 
grounds  tban  some  of  tbe  Upper  Silurian  species,  sucb,  for  instance,  as  Homo- 
crinus  scoparius,  Hall,  (yol.  Ill,  Palseont.  N.  Y.,  pi.  1),  can  be  separated  from 
Poteriocrinus,  Tbey  are  also  distinguisbed,  upon  analogous  cbaracters  of 
general  pbysiognomy,  and  otber  more  important  peculiarities,  from  Megistocrinus, 
to  wbicb  tbey  baye  sometimes  been  referred. 

SACCOCRINUS  Christti,  Hall  ?  (sp.) 

PL  5,  fig.  1. 

AeUnocrinus  Chriityi^  Hall,  1868.  Trans.  Albany  Inst.,  vol.  Y,  p.  196 ;  (not  Shxjmard,  1865.) 
Aciinoerinua  Whiifiekli,  Hall,  1866.   Eighteenth  Rep.  Regents  Univ.,  N.  T.,  on  State  Cab. 
Nat.  Hist. 

Body  attaining  a  large  size,  elongate,  obconical;  without 
any  constriction  below  the  arm  bases,  which  are  abruptly 
spreading,  with  more  or  less  deep  sinuses  between  those  belong- 
ing to  the  principal  divisions  of  the  rays  and  a  larger  one 
between  the  two  posterior  rays,  on  the  anal  side.  Base  (in 
internal  casts)  somewhat  rounded,  and  only  moderately  proiAi- 
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nent,  its  plates  being  more  spreading  than  those  of  the  next 
series  above.  First  radial  plates  comparatively  large,  longer 
than  wide,  two  heptagonal  and  three  hexagonal,  the  upper 
truncated  side  of  each  being  short.  Second  radials  larger  than 
wide,  about  half  as  large  as  the  first  radials,  and  (all  ?)  hexa- 
gonal, with  the  upper  and  lower  sides  shorter  than  the  others. 
Third  radial  pieces  one-half  to  two-thirds  as  large  as  the  sec- 
ond, about  as  long  as  wide,  and  generally  heptagonal  in  form ; 
the  upper  sloping  sides  of  each  supporting  two  secondary 
radials,  each  of  which  is  succeeded  by  another,  upon  which  a 
second  bifurcation  takes  place ;  in  the  inner  two  of  these  last 
divisions  there  are  apparently,  in  direct  succession,  three  small 
tertiary  radials,  the  last  of  which  supports  two  free  arms, 
while  in  each  of  the  two  outer  divisions  there  appear  to  be  two 
tertiary  radials  or  brachial  pieces,  the  last  of  which  supports  a 
single  free  arm,  thus  making  (at  least  in  the  anterior  and  late- 
ral rays)  six  arms  to  each  ray. 

Interradial  pieces  about  .ten  to  each  interradial  space ;  the 
first  one  generally  slightly  larger  and  proportionally  wider  than 
the  second  radials,  hexagonal  in  form,  and  each  supporting 
two  smaller  hexagonal  and  pentagonal  pieces  in  the  next  range, 
above  which  the  others  are  placed  two  in  each  range,  and 
diminish  rapidly  in  size  as  they  pass  up  between  the  rays  to 
connect  with  the  vault.  There  are  also,  in  each  interaxillary 
space,  some  five  or  six  smaller  pieces,  and  one  in  some  of  the 
interbrachial  spaces. 

Anal  series  unknown,  beyond  the  fact  that  they  are  numer- 
ous and  comparatively  small  above  the  second  or  third  range. 

Vault  flat,  or  nearly  so,  and  composed  of  numerous  small 
pieces ;  its  opening  placed  between  the  middle  and  the  anal 
side,  and  apparently  provided  with  a  proboscis. 

Length  from  base  to  arm  bases  (internal  cast),  2.26  inches; 
greatest  breadth  of  do.  just  below  arm  bases,  1.50  inches. 

As  we  know  this  crinoid  mainly  from  internal  casts,  wo  can  not  be  quite  sure 
in  regard  to  the  nature  of  its  external  surface.  On  one  specimen,  however) 
apparently  of  the  same  species,  we  observe  remains  of  a  distinct  linear  ridge, 
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extending  up  each  of  the  radial  series  of  plates  and  their  bifurcations  to  the 
arm  bases.  Although  the  base  is  somewhat  rounded  in  the  internal  casts,  it 
was  doubtless  truncated  below  for  the  connection  of  the  column,  in  specimens 
retaining  the  plates.  In  casts,  the  area  of  each  plate  is  slightly  concave,  and 
the  positions  of  the  sutures  between  are  marked  by  a  raised  line. 

In  general  appearance  this  form  nearly  resembles  S,  (^Megestocrinus)  infelix 
of  Winchell  and  Marcy,  which  Prof.  Hall  thinks  not  distinct  from  his  S. 
Christi/i,  but  it  differs  from  the  description  of  S.  infelix  in  having  eight  or  ten 
more  arms.  It  would  also  differ  in  the  same  character  from  S,  Christyi,  if  the 
number  of  the  arms  in  that  species  has  been  correctly  made  out.  As  Prof.  Hall 
seems  to  have  been  in  some  doubt,  however,  on  this  point,  we  have  concluded 
to  refer  our  specimens  provisionally  to  5.  Christyi^  for  the  present,  and  if  this 
form  should  hereafter  prove  distinct,  it  may  be  called  5.  sacculm. 

In  a  tolerably  well  preserved  specimen  of  S.  Christy i^  now  before  us,  from 
Waldron,  Indiana  (the  original  locality),  and  apparently  agreeing  in  all  its 
other  known  characters  with  the  description  of  that  species,  we  observe  obscure 
but  unmistakable  indications  of  numerous  fine  striae  radiating  from  the  central 
ret'ion  to  the  sides  of  all  the  larger  plates — those  passing  to  any  one  side  being 
all  parallel  with  each  other.  These  lines  might  be  readily  overlooked,  and, 
where  the  surface  has  been  slightly  worn,  they  would  always  be  entirely  obso- 
lete. Prof  Hall  mentions  no  such  character  in  the  description  of  his  species, 
thouo-h  it  might  not  have  been  preserved  on  his  specimens. 

Locality  and  position :  Bridgeport,  near  Chicago,  Illinois;  in  the  limestone  of 
the  age  of  the  Niagara  group  of  the  Upper  Silurian  series. 

MOLLUSCA. 

BRAOHIOPODA. 

Genus  HEMIPRONITES,  Pander,  1830.* 

(Beitr.  Zur.  Geol.  Russ.,  p.  26.) 

Hemipronites  subplanus,  Conrad  ?  (sp.). 

PI.  6,  fig.  6  a,  b, 

Sirophomena  tuhplana,  Conrad,  1842.    Jour.  Acad.  Nat.  Sci.,  Philad.,  VIH,  p.  268 ;  Hall, 

1843,  Geol.  Report,  4  Dist.  New  York,  p.  104,  fig.  1. 
Leptcma  subplana,  Hall,  1862.     Palseont.  N.  Y.,  vol.  2d,  p.  259,  pi.  63,  fig.  8-10. 
^trophomea  {Streptorhynchus)  siibplana,  Hall,  1862.     Geol.  Report  Wisconsin,  p.  431 

Shell  semioval,  or  more  than  semicircular  in  outline,  com- 
pressed, resupinate,  subequivalve,  approaching  plano-convex ; 

♦  This  is  the  same  genus  named  Strepiorhjpichua  by  ProC  King,  in  I860. 
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hinge  line  about  equaling  the  greatest  breadth  of  the  valves  at 
any  point  farther  forward ;  front  and  anterior  lateral  margins 
forming  a  regular  semicircular  curve.  Ventral  valve  nearly 
flat,  or  a  little  convex  at  the  umbo,  and  slightly  concave 
towards  the  front ;  beak  not  projecting  beyond,  nor  very  dis- 
tinct from,  the  cardinal  margin ;  cardinal  area  (mainly  hidden 
in  the  matrix  in  our  specimens)  apparently  of  moderate 
breadth,  inclined  backwards,  and  extending  to  the  extremities 
of  the  hinge.  Dorsal  valve  slightly  and  rather  evenly  con- 
vex; beak  not  distinct  from  the  cardinal  margin.  Surface  of 
both  valves  ornamented  with  distinct,  abruptly  raised  radia- 
ting striaa,  with  flat  intervening  depressions,  in  which  there 
are  generally  from  one  to  three  or  four  smaller  and  shorter 
striaa,  one  of  which  is  sometimes  nearly  as  large  at  the  border 
as  the  principal  ones,  but  soon  becomes  smaller,  and  generally 
dies  out  near  the  middle  of  the  valves,  while  the  smallest  ones 
are  still  shorter;  crossing  all  of  these,  there  are  numerous 
extremely  fine,  regular,  closely  arranged  concentric  striae. 

Breadth  of  one  of  the  largest  specimens,  1.30  inches;  length, 
1.05  inches ;  convexity,  0.18  inch. 

As  we  have  not  seen  the  hinge  and  interior  of  this  shell,  we  are  not  sure  that 
it  helongs  to  the  genus  ]lemipronite9=(^Streptorhi/nchus),  From  its  resem- 
blance to  J7".  subplanus^  of  New  York,  however,  which  has  been  referred  by 
Prof.  Hall  to  StreptorhynchuSy  we  are  led  to  place  it  in  that  genus.  We  strongly 
suspect,  however,  that  it  will  be  found  to  be,  at  least  specifically,  distinct  from 
the  New  York  species,  and  it  is  only  because  that  shell  is  said  to  vary  in  the 
nature  of  its  strjss  that  we  have  concluded  to  refer  ours,  even  provisionally,  to 
E.  subplanus.  On  comparison  with  one  authentic  New  York  specimen  of  that 
species,  and  several  good  examples  of  the  form  from  Waldron,  Indiana,  gene- 
rally identified  with  it,  we  find  our  shell  differs  in  the  following  characters : — 
in  the  first  place,  it  is  distinctly  less  extended  on  the  hinge  line  in  proportion 
to  the  length  of  its  valves.  Its  strisa  also  differ  in  presenting  a  greater  ine- 
quality between  the  size  of  the  largest  or  primary  ones,  that  extend  entirely 
to  the  beaks,  and  the  smaller ;  while  the  spaces  between  them  all  are  generally 
wider,  and  more  flattened,  and  the  concentric  strisa  slightly  smaller  and  more 
crowded.  Those  on  each  side  of  the  umbones  are  likewise  generally  a  little 
more  curved.  Our  specimens  are  in  nearly  all  cases  more  or  less  exfoliated, 
and  in  this  condition  the  striso  seem  to  be  very  abruptly  elevated,  and  narrower 
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than  the  flattened  spaces  between.  In  one  specimen,  however,  there  are  some 
remaining  portions  of  the  external  surface  of  the  shell,  and  on  this  the  striso, 
althoagh  prominent,  are  proportionally  wider,  and  apparently  rather  distinctly 
flattened  on  top. 

Should  this  form  prove  to  be  distinct  from  the  ZT.  suhplanusy  we  would  pro- 
pose for  it  the  name  Eemipronttes  (or  Streptorhyncus)  propinquus. 

Locality  and  position:  Dark  gray  limestone  at  Thebes,  Alexander  county, 
Illinob;  apparently  of  the  age  of  the  Niagara  division  of  the  Upper  Silurian. 


Genus  OBOEUS,  Eichwald,  1829. 

(Zool.  Spec  1,  p.  274.) 

ObOLUS   [TmMERELLA  ?]   CONRADI,   Hall. 

PI.  6,  fig.  1  a,  b. 

dbohu  Conradiy  Hall,  1868.    Twentieth  Rep.  Regents  Univ.  N.  Y.,  on  State  Gab.  N.  H., 
p.  868,  pi.  18,  fig.  2. 

Shell  large,  orbicular,  or  slightly  wider  than  long,  lenticu- 
lar; surface  with  obscure  concentric  marks  of  growth;  beaks 
very  small  and  but  slightly  prominent;  thickened  cardinal 
marginal  narrow.  Muscular  and  other  scars  in  the  central 
region  of  the  valves  very  strongly  defined. 

Breadth,  1.53  inches;  length,  1.30  inches;  convexity,  about 
0.65  inch.  Some  specimens  show  that  it  attained  a  third 
larger  size,  however,  than  that  from  which  these  measure- 
ments were  taken. 

Our  speoimeus  of  this  shell  are  only  internal  oasts,  and  moulds  of  the  exterior 
in  the  matrix.  These  casts  are  in  various  conditions  of  preservation,  and  from 
this  fact  and  individual  variations,  the  impressions  of  the  internal  markings 
dififer  considerahlj,  as  may  be  seen  by  comparing  our  figure  with  Prof.  Hall's. 
We  do  not  believe  these  differences,  however,  to  be  specific.  At  first  we  were 
struck  with  their  similarity  to  Oholus  Davidtoni  of  Salter,  but,  on  comparing  a 
good  series  of  specimens  with  Mr.  Davidson's  figures  of  casts  of  that  species, 
it  will  be  easy  to  see  that  they  are  distinct.  In  the  first  place,  its  two  central 
muscular  scars  have  a  different  form,  and  in  some  better  specimens  (more 
recently  obtained)  than  that  we  have  figured,  they  are  marked  with  distinct 
radiating  stri»,  like  those  of  the  cardinal  muscles  in  some  species  of  Chonetei 
and  Strophomena,  As  in  0.  Davidsoni^  these  muscular  scars  are  situated  one 
on  each  side  of  a  rather  broad,  rounded  ridge  in  the  cast,  (a  raised  furrow  in 
the  shell.)    In  well  preserved  internal  casts,  however,  there  are  two  more  or 
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less  projecting  free  processes,  extending  back  so  as  nearly  or  quite  to  cover 
the  muscular  scars,  exactly  as  in  Trimerella  of  Billings,  excepting  that  they 
are  shorter.  In  the  specimen  from  which  our  figure  was  drawn,  these  are 
broken  away.  They  evidently  occupied  deep  cavities  extending  back  under 
the  muscular  scars,  which  were  tbus,  as  it  were,  upon  a  kind  of  broad  horizon- 
tal  septum,  supported  by  a  thick  mesial  partition.  These  processes  (casts  of 
cavities)  are  always  more  or  less  developed  in  our  well  preserved  specimens, 
and,  when  not  broken  away,  as  in  the  specimen  figured  on  pi.  6,  give  these 
oasts  a  very  different  appearance  from  those  represented  by  Mr.  Davidson's 
figures  of  0,  Davidsoni, 

From  the  gradations,  however,  in  this  character,  exhibited  in  our  specimens, 
which  in  nearly  all  their  other  characters  so  closely  resemble  0.  Davidsoni^  we 
oan  scarcely  doubt  the  generic  identity  of  our  shell  with  Trimerella^  which 
only  differs  in  this  respect  in  the  degree  of  the  development  of  this  character. 
At  any  rate,  we  have,  from  the  same  locality  and  position  as  that  from  which 
the  form  under  consideration  was  obtained,  casts  of  a  more  oval  (larger)  spie- 
oies,  agreeing  exactly  with  the  characters  of  Trimerella,  and  yet  we  would 
scarcely  separate  them  more  than  specifically  from  the  species  here  described. 

LocalUy  and  position:  .  Port  Byron,  Illinois,  and  Leclaire,  Iowa-;  Niagara 
division  of  the  Upper  Silurian. 


Genus  CENTRONELLA,  Billings,  1859. 

(Oanadian  Naturalist,  p.  181.) 

Centronella  Bilungsiana,  M.  and  W. 

PL  6,  fig.  6  a,  b,  Cy  and  the  following  cuts. 
A.  B.  C. 


dntrontUa  BiUinoHtmm, 
^  profile  Tiew.    H,  Tentnl  Tlew.    C.donelTiew. 


Shell  attaining  a  moderately  large  size,  subovate  in  form ; 
valves  nearly  equally  convex,  the  ventral  being  a  little  more 
gibbous  than  the  other,  particularly  in  the  umbonal  region ; 
greatest  breadth  near  the  middle,  or  slightly  in  advance  of  it ; 
posterior  lateral  slopes  nearly  straight,  or  sometimes  a  little 
concave  in  outline,  and  converging  to  the  beaks  at  various  an- 
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gles  of  from  70°  to  80°;  front  usually  rathet  narrowly  rounded, 
faintly  subtruncate,  or  very  slightly  sinuous.  Dorsal  vahe 
regularly  convex,  and  without  any  traces  of  a  sinus  or  mesial 
ridge ;  beak  rather  gibbous  and  distinctly  incurved.  Ventral 
valve  with  a  shallow,  rather  narrow  mesial  sinus,  generally 
moderately  well  defined  at  the  front,  and  extending  to  the 
central  region,  where  it  gradually  becomes  obsolete;  beak 
moderately  prominent,  rather  pointed,  somewhat  arched,  with 
apparently  a  very  small  perforation  at  the  extremity,  connected 
when  the  deltidium  is  removed,  with  a  comparatively  large 
triangular  opening  extending  to  the  incurved  beak  of  the 
opposite  valve.  Surface  of  both  valves  marked  with  obscure 
concentric  strise  of  growth. 

Length  of  the  largest  specimen  in  the  collection,  0.63  inch ; 
breadth,  0.50  inch ;  convexity,  0.34  inch. 

The  internal  characters  of  this  shell  are  unknown  to  us,  but  it  presents  the 
form  and  other  e;[Lternal  appearances  of  the  genus  Centrondla.  It  may  be  at 
once  distinguished  from  C,  glans-faga  and  C7.  hecate — the  typical  species  of  the 
genus — ^by  its  larger  size,  more  nearly  equi valve  form,  and  gibbous  dorsal  valve. 
It  is  much  more  nearly  allied  to  a  form  for  which  Mr.  Billings  has  proposed 
the  name  C.  tutnida  (Devonian  Fossils  of  Canada  West,  p.  63,  fig.  98),  but 
differs  in  having  no  traces  of  a  mesial  sulcus  on  the  dorsal  valve,  nor  of  a  ridge 
on  the  ventral.    It  is  also  less  gibbous. 

Our  figures  on  plate  6  do  not  give  a  very  accurate  representation  of  this 
species;  consequently  we  have  had  the  foregoing  cuts  prepared.  Fig.  5  a,  of 
the  plate,  is  too  broadly  rounded  in  front,  and  has  the  posterior  lateral  slopes 
rather  too  concave  in  outline,  while  the  shading  makes  the  ventral  beak  look  too 
fiat,  and  the  figure  under  the  beaks  of  that  of  the  other  valve  too  small. 

Locality  and  position :  Alexander  county,  Illinois,  in  a  thin  local  bed  of  gray 
limestone ;  apparently  near  the  horizon  of  the  Niagara  division  of  the  Upper 
Silurian. 


45     August  8, 1868. 
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Genus  MERISTELLA,  Hall,  1860. 

(Ann.  Report  Regents  Uniy.  N.  T.,  on  State  Cab.  N.  H.,  p.  74  ) 

MfiRISTELLA?  (sp). 

PI.  6,  fig.  4  a,  b. 

The  specimens  of  this  shell  jet  obtained  are  too  imperfect  to  be  satisfactorily 
compared  with  the  described  species,  or  to  be  clearly  characterized.  It  seems 
to  have  been  moderately  gibbons,  and  abont  as  wide  as  long,  with  the  ventral 
valve  a  little  more  convex  than  the  other,  and  provided  with  a  narrow,  shallow 
mesial  sinns,  extending  from  the  front  nearly  to  the  beak,  which  is  somewhat 
pointed  and  closely  curved  over  and  upon  that  of  the  other  valve.  The  sor- 
fkce  shows  fine,  rather  obscure  concentric  lines,  and  some  stronger  marks  of 
growth,  with  (as  seen  under  a  magnifier,  on  exfoliated  surfiices)  obscure  traces 
of  minute  radiating  striae,  probably  due  to  the  fibrous  structure  of  the  shell, 
rather  than  to  surface  markings. 

The  figures  on  plate  6,  drawn  from  a  crushed  and  distorted  specimen,  do  not 
convey  a  very  correct  idea  of  this  shell,  being  too  narrow  in  proportion  to  the 
length,  and  not  convex  enough,  while  the  narrow  sinus  of  the  ventral  Valve 
(fig.  46)  is  made,  by  erroneous  shading,  to  look  too  sharply  defined,  like  a  tnere 
stripe  of  color. 

Locality  and  position :   Same  as  last. 


LAMELLIBRANOHIATA. 

Genus  PTERINEA,  Goldfuss,  1832. 

(Naturh.  Atl.,  tail  812.) 

Pterinea  Thebesensis,  M.  and  W. 

PL  6,  fig.  8,  and  annexed  cut. 

Shell  (left  valve)  obliquely  rhombic-oval, 
longer  than  high,  moderately  convex  in  the  cen- 
purinta  Thebemntti.  tral  and  umbonal  regions ;  cardinal  margin  less 
n.uiSfSlil*'*^^*'  than  the  greatest  length,  bprdered  behind  by  an 
obscure  marginal  ridge,  and  ranging  very  obliquely  to  the 
umbonal  axis,  or  nearly  parallel  to  the  greater  diameter  of  the 
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valve;  basal  margin  forming  a  broad  semicircular  curve;  ante- 
rior side  truncated,  sometimes  obliquely  and  sometimes  nearly 
vertically,  a  little  rounded  at  its  rectangular  connection  with 
the  hinge  above — rather  distinctly  gaping  (unless  the  margin 
of  the  other  valve  is  warped  inwards) ;  posterior  margin  most 
prominent,  and  narrowly  rounded  below  ^e  wing ;  posterior 
wing  abruptly  flattened  from  the  swell  of  the  umbo,  rectangular 
at  the  extremity,  and  considerably  shorter  than  the  margin 
below,  from  which  it  is  separated  by  a  faint  oblique  sinuosity ^ 
anterior  wing  a  very  short,  inconspicuous,  round,  rather  convex 
lobe,  obscurely^defined  by  a  faint,  oblique  concavity,  extending 
down  from  the  anterior  aVie  of  the  beak,  which  is  moderately 
convex,  depressed,  and  placed  about  half  way  between  the 
middle  aud  the  anterior  extremity.  Surface  marked  by  fine 
^  concentric  striee,  end  near  the  anteric^  truncated  (gaping?) 
margin,  by  rather  distinct  subimbricating  marks  of  growth. 

Length,  0.80  inch;   height,  0.50  inch;  convexity  (of^eft 
valve),  0.20  inch. 

'  This  shell  is  related  to  such  fonns  as  PteriiHii?  mbplana  (=:Avicuia  whplana^ 

Hall,  2d  vol.  Palffiont.  N.  Y.,  pi.  59,  fig.  3  a,  6),  and  some  of  the  forms  referred 
by  Prof.  McCoy  to  Ptennea  retroflexa^  Wah^b.  (sp).     It  differs  from  all  of 
these  shells,  however,  in  ha^ng  its  posterior  wingi^ilways  considerably  shorter 
than  the  margin  of  the  yalve  below  it,  and  in  the  peculiar  truncation  and  appa- 
rent gap  of  the  anterior  margin.    This  appearance  of  a  gap  is  not  produced  by 
•     an  emargination,  but  ^  a  lateral  cury^l^ft  U^  margin  that  gives  a  warp^ 
appearai^  to  the  valve,  as  seen  from  th7  fi^ffi^    If  the  other  vilve  had  its 
anterior  margin %itAlly  curved,  so  as  to  correspond  to  this,  there  may  have 
^been  no  gap,  but  in  that  case  t^  other  valve  must  4iave  been  coQcave,  at  least 
in  ^nt.     In  the  comparative  fKortness  of  its  posteridlflPng,  our  shell  more 
•     #     nearly  resembles  Pwldonomyaf  rhomboidea^  Hall  (2d  vol.  Palsdont.  N.  Y.,  pi. 
^,  fig.  6),  which  ip almost  oertmly  a  Pterinea.    It  differs,  however,  in  having 
^     g^         *  its  posterior  wii^  more  abruptly  fiattened,  and  dofined  from  the  umbonal  con- 

^  .^^         vexity,  as  well  as  in  the^arped  (and  gaping?)  character  of  its  anterior  si^O) 
0  *         .    and  its  much  less  an  filar  anterior  wing. 

The  figure  on  plate  6,  of  this  species,  failing  to  represent  the  true  characters 
.of  the  shell,  the  annexed  cut  is  added  to  illustr|te  it. 

I»^  Jjocality  and  position :  Same  as  the  last  two. 


»* 
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Genus  AMBONYCHIA,  Hall,  1847.  ^ 

(Palaeont  N.  Y.,  vol.  1,  p.  168.) 

Ambonychia  acutirostris,  Hall.? 

^       PI.  6,  fig.  8  a,  bf  and  9  e, 

AmbanyehiamytiloideSy  Hall,  1860.    New  species  Foes,  from  the  Niagara  Gr.  of  Wisconsin, 

eztr.  from  Geol  Report  for  1859,  p.  2;  (not  A,  mytiloideSj  Hall,  1847,  toL  I,  Paleont. 

N.  Y.,  p.  815.) 
ArnXxmyehiaf  myiiloidea^  Hall,  1862.    Geol.  Rep. Wisconsin,  p.  437 ;  Winchkll  and  Marct, 

1865,  Enumeration  Foss.,  p.  108. 
Ambonychia  aeuiirottra^  Hall,  1865.    Report  of  Regents  of  IJniy.  of  N.  Y.,  on  State  Cab. 

of  N.  H  ,  p.  886. 

Shell  obliquely  subovate,  gibboffe  anteriorly  and  in  the 
umbonal  region,  and  more  compressed  posteriorly,  and  around 
to  the  base;  hinge  very  short,  and  ranging  obliquely  at  an 
angle  of  about  thirty-fi^e  to  forty  degrees  with  the  longer  axis 
of  the  valves ;  posterior  margin  truncated  or  nearly  straight, 
and*  declining  at  a  very  wide  or  scarcely  perceptible  angle 
from  the  extremity  of  the  hinge  above,  and  rounding  below 
into  the  more  or  less  regularly  rounded  posterior  margin; 
anterior  margin  truncated  immediately  in  front  of  the  beaks 
(in  casts),  at  something '%ss  than  right  angles  to  the  hinge 
above,  and  sloping  and  rounding  obliquely  into  the  posterior 
basal  margin  below.  Posterior  hiiSge  teeth  short,  three  to 
fttch  valve,  placed  at  thfi  p^^rior  extremitj^  of  the  hinge  and 
ranging  obliquely  backwards  and  downwards;  beaMs  yery 
prominent,  oblique,  slightly  incurvec^  and  very  nearly  termi- 
nal.    Surface  u3!i^own.  •     -  .  '  ^'        ^      * 

Length  of  internal  cast,  measuring  obliquely  from  th5  beaks 
to  the  posterior  basal  margin,  1.74  inches;  greatest  antero^ 
posterior  diameter,  measuring  at  right  anglesi,to  the  longitudi- 
nffl  diameter,  1.25  inches;  convexity,  1.08  imhes. 

Our  identifications  of  this  species  were  originally  made  by  comparison  with 
Prof.  Hall's  descriptions  only.  A  few  days  before  these  descriptions  were  snt 
to  the  press  we  had  an  opportunity  to  compare  our  specimens  with  his  fig^ie  of 
A,  cumtirostriSy  published  in  the  Twentieth  Report  Regents  Univ.  N.  Y.,  on 
State  Cabinet  of  Nat.  History.    From  this  figure  we  are  left  in  some  doubt  in 
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r^ard  to  the  identity  of  our  shell  with  Prof.  Hall's  species,  though  the  differ- 
ences are  not  so  great  as  some  defects  in  the  outlines  of  our  figures  would  indi- 
cate. The  most  important  difference  would  appear  to  be  observable  in  the  more 
oblique  direction  of  the  hinge  line  in  our  shell.  K  this  character  be  found 
constant,  there  would  be  little  room  for  doubting  the  propriety  of  separating 
these  shells  specifically,  in  which  case,  that  we  have  figured  might  be>  called 
A  f  ohliquua.  That  these  shells  really  belong  to  the  genus  Amhonychia  is 
doubtful,  as  8iu;gested  by  Prof.  Hall. 

The  defects  alluded  to  in  the  outline  of  our  figures  consist  in  the  too  great 
prominence  of  the  anterior  basal  margin  of  figure  8  a,  as  well  as  of  the  middle 
portion  of  the  anterior  side  of  fig.  8  h.  The  beaks  of  8  a  should  also  be  more 
pointed,  and  slightly  curved  downwards  at  the  immedi^  points.  The  im- 
pressions of  the  posterior  hinge-teoth  in  fig.  8  h  should  range  obliquely  back- 
wards and  downwards.  In  some  respects  the  specimen  from  which  our  figure 
8  h  was  taken  resembles  a  form  figured  by  Prof.  Hall  under  the  name  A,  aphsea, 
in  Twentieth  Eegents'  Report,  pi.  14,  fig.  3,  though  it  has  a  straighter  hinge, 
and  we  have  no  doubt  of  its  specific  identity  with  that  represented  by  fig.  8  a. 

LocdHty  and  position  :  Niagara  division  of  the  Upper  Silurian,  at  Bridge- 
port, near  Chicago,  Illinois^  Prof.  Hall's  typical  specimens  of  A,  acutirostris 
were  froti  the  same  horizon  near  Milwaukee,  Wisconsin,  though  he  says  he  has 
seen  a  speoimeiiirom  Biflgeport  he  believed  to  be  the  same. 

Genus  AlklPHICOELIA,  Hall,  1864. 

^mphiccdia,  Hall,  1864.    Supp.  to  Eighteenth  Report  RcgCDtD  IJaiv.  N.T.,  p.  85. 

This  group  was  indicated  by  Prof.  Hall  (with  doubt)  as  subgenus  under 
^jepfodf^mm^  McCoy,  as  follows :  "  The  general  form  of  the  shell  is  subrhom- 
boidal,  with  elevated  beaks.  The  casts  present  the  appearance  of  a  large 
triangular  cartilage  pit  beneath  the  beaks;  and  just  anterior  to  this,  and  sepa- 
rafed  by  a  thin  process  on  eaq)i  vakee,  is  an  apparent  second  pit ;  or  the  whole 
may  be  a  large  cartilage  pit  .divided  bf  a  thin  septura.  No  teeth  have  been 
dJMff'^i'^  on  the  extension  of  the  hinge  line.  The  muscular  impressions  are 
faint  and  the  shell  thin." 

Having  had  an  opportunity  to'  examine  numerous  examples  of  the  type  {>f  this 
*  group,  from  the  oif ginal  locality,  we  fully  conQur  with  Prof.  Winchell  and  Prof. 
Marcy*  m  the  opinion,  which  had  been  for  some  time  entertained  by  us,  that 
it  is  entirely  distinct  from  Leptodomtts,  either  as  originally  defined  and  illus- 
trated by  Prof.  McCoy,  or  as  subsequently  extended  by  that  author.f 

*  Enumeration  Foss.  Xj^.  Li.  at  Chic.,  M«m.  Boat  Soc.  Nat.  Hist,  Vol.  I,  No.  1,  p.  108. 

f  We  expressed  this  opinion  in  the  2d  toI.,  p.  889.  Prof.  Hall  has  since  adopted  the 
conclusion  that  this  type  has  no  ne|ir  relations  to  Leptodomus,  (See  Regents'  Report,  1868 
(for  1867),  p.  887.  ;  > 
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The  tjpe  of  Amphicodia,  however,  is  widely  remoyed  from  all  of  these  shelb 
by  its  broad,  flat,  loogitudinally  striated  cardinal  plate,  like  that  of  Pterinea 
and  JifycdinGf  and  cavity  at  the  anterior  extremity  of  the  hinge  as  we  oHeiAe 
in  the  latter  genus.  In  short  it  belongs  to  the  AviadidsBf  near  Pterinea,  and 
Ambomfckia.  .It  differs  from  both  of  these  groups  generioally,  however,  in 
wantii^  their  hinge  teeth,  as  well  as  from  the  former  in  wanting  the  well  devel- 
oped, deep,  anterior  muscular  impression. 

So  far  as  we  have  been  able  to  see,  from  the  examinati<m  of  numerous 
specimens,  the  pit  or  cavity  between  the  beaks  is  not  double,  or  divided  by  a 
septum,  as  suggested  by  Prof.  Hall.  It  is  a  simple  cavity,  located  at  the 
obtusely  angular  intersection  of  the  somewhat  thickened  anterior  margin,  and 
the  anterior  eztren^^  of  the  hinge  is  very  similar  to  that  seen  in  some  species  of 
Myalina,  Specimens  in  the  possession  of  Prof.  Marcy  show  that  there  was  no 
distinct  byssal  opening  in  front,  at  least  in  adult  shells,  while  the  valves  appear 
to  fit  closely  all  around. 

The  almost,  if  not  quite,  equivalve  character  of  this  shell  might  be  supposed 
to  throw  doubts  upon  the  suggestion  that  it  belongs  to  the  AvicvUdm.  The  fact, 
however,  that  its  broad,  striated  cardinal  area  inclines  more  or  less  over  to  the 
right,  in  both  valves,  indicates  a  want  of  exact  symmetry  of  the  two  valves  not 
at  all  apparent  in  the  internal  cast,  and  much  as  we  often  see  in  MyMna,  and 
other  types  of  that  family. 


Amphiccelia  NEgLECTA,  McChesney.  • 

H.  5,  fig.  <^ft,Q|ptc).  ^  • 

AmbonycMa  negleda^  McOheeney,  1801.    New  species  Palaeozoic  Fossils,  p.  88.  ^ 

AmphieaHa  Leufyi,  Hall,  1865.     Sopp.  to  Eighteenth  Report  Regents  Univ.  N.  1^,  p.  S^ 
Pterinea  (Amb,)  negleeia,  McOhesnej,  1866.    Expl.  pi.  9,  Illustrations  Paleozoic  Fossils. 
Pterinea  negleeia,  Winchell  and  Maroj,  1865.    Mem.  Boston  Soc  Nat.  Hist,  voL  I,  p.  96, 
AmpMcalia  negleeta^  McChesney,  1868.  •  Trans.  C^j^c.  Acad.  Scf.,  voL  I,  p.  41,  pi.  9,  figi  2.  .     • 

Shell  nearly  or  quite  equivflve,  %uBquadrate,  siiborbicular, 
or  somewhat  longer  than  hi^,  ratl^^r  gibbous  4n  the  ulnblflll 
and  interior  regions,  and  more  compressed  and  subalate  postero-     * 
dorsally ;  hinge  line  straight,  less  than  Che  grefrtest  length^of  - 
the  shell ;  cardinal  area  wide — its  longitudinal  strise*  rather   *  * 
fine ;  posterior  margin  subtruncate,  at  a  more  or  less  obtuse  /  •, 

angle  with  the  hinge  above,  and  roufiding  reghlarly  into  th^*  '•^^■^ 

base  below;^  which  forms  a  regirtar  semicircuJir  curve  ;^  anterior 
side  very  short,  and  rounding  from  below  the  beaks  into  *he       •  »   •^  • 
base ;  beaks  prominent  gibbous,  incurved,  and  placed  aUout 
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one-fourth  the  entire  length  of  the  valves  behind  the  most 
prominent  part  of  the  anterior  margin.  Surface  marked  by 
fine,  regular,  rather  flattened,  radiating  striae.  Posterior  mus- 
cular impression  rather  large,  shallow,  oval,  and  placed  about 
half  way  between  the  middle  and  the  posterior  margin,  and 
above  the  middle  of  the  valves ;  pallial  line  extending  around 
from  the  posterior  muscular  scar,  and  up  the  front  towards  the 
beaks.    (No  anterior  muscular  scar  yet  seen.) 

Length  of  a  large  internal  cast,  2.57  inches ;  height  of  do. 
to  cardinal  ridge  (exclusive  of  the  area),  2.08  inches ;  con- 
vexity, 1.50  inches. 

Locaiity  and  position :  This  fbosil  is  common,  in  the  condition  of  internal 
casts,  at  the  qoarries  in  the  Niagara  limestone  at  Bridgeport,  near  Chicago, 
Illinois.  Prof.  Hall  also  gives  Racine  and  Wauwatosa,  Wisconsin  (same  posi- 
tion), as  other  localities  where  it  occnrs.  At  Bridgeport  it  is  nearly  always  in 
the  condition  of  internal  casts,  and  even  these  are  rarely  found  entire.  It  is 
occasionally  found,  however,  in  the  condition  of  external  casts,  showing  portions 
of  the  striated  outer  sur&ce  preserved. 


G-ASTEROPODA. 

Genus  PLEUROTOMARIA,  Defrance,  1824. 

(Diet.  Sol.,  Nat.  Atl.  PI.  Foss.,  86.) 

Pleubotomarla.  Cash,  M.  and  W. 

m.  5,  fig.  6. 

Shell  attaining  a  rather  large  size,  higher  than  wide ;  spire 
conical,  a  little  more  than  equaling  the  length  of  the  lower 
half  of  the  body  volution.  Whorls  about  five  and  a  half — 
very  convex ;  those  of  the  spire  each  showing  three-fourths  of 
its  entire  height  above  the  next  succeeding  one ;  upper  ones 
(in  casts)  rounded;  last  one  large  and  ventricose,  and,  like 
the  next  above,  subangular  around  near  the  middle,  below 
which  it  is  somewhat  produced,  and  rounds  into  a  small 
umbilical  opening  in  the  cast,  probably  entirely  closed  by  the 
columella  in  specimens  retaining  the  shell.    Spiral  band  appa- 
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rently  of  moderate  breadth,  occupying  the  obtuse  angle  a  little 
above  the  middle  of  the  body  whorl,  and  passing  around  near 
the  middle  of  the  others.  Suture  deep,  in  consequence  of  the 
convexity  of  the  volutions.  Aperture  subcircular.  Surface  of 
internal  casts  showing,  on  the  upper  convex  slope  of  the  body 
whorl,  and  that  of  the  next  above  it,  obscure  transverse  ridges, 
curving  backwards  as  they  extend  out  from  the  suture,  proba- 
bly parallel  to  the  lines  of  growth.  Crossing  these,  there  is  an 
undefined  revolving  ridge  (represented  too  prominently  in  the 
figure)  on  the  body  whorl,  a  little  more  than  half  way  out 
from  the  suture  towards  the  spiral  band.  (Other  surface  mark- 
ings unknown.) 

Height,  2.14  inches;  breadth,  about  1.85  inches.  Slope  of 
spire  nearly  straight ;  divergence,  about  75^. 

This  fine  species  will  be  readily  distinguished  from  any  Silurian  form  known 
to  us,  resembling  it  in  other  respects,  by  the  transverse  ridges  of  the  upper 
side  of  its  body  whorls.  It  doubtless  had  other  distinguishing  finer  sculpturing 
not  seen  on  the  cast.  In  size  and  form,  it  seems  to  have  presented  some  general 
resemblance  to  MurchUonia  vitellia^  Billings  (New  Lower  Sil.  Foss.,  June,  1862, 
p.  155,  fig.  138),  but  differs  in  haying  more  rounded  whorls  and  the  transverse 
ridges,  and  obscure  revolving  ridge  of  the  upper  side  of  the  volutions. 

Locality  and  position:  Niagara  division  of  the  Upper  Silurian;  Bridgeport, 
near  Chicago,  Illinois. 

Pleurotomaria  CTCLONEMOroES,  M.  and  W. 

PI.  6,  fig.  4. 

Shell  conoid-subglobose,  nearly  as  wide  as  high ;  volutions 
about  four  and  a  half,  increasing  rather  rapidly  in  size,  all 
rounded,  last  one  ventricose,  and  regularly  rounded  from  the 
suture  above  into  the  small  umbilical  pit  below,  which  in 
internal  casts  is  a  small  perforation,  probably  closed  by  the 
columella  in  testifirous  specimens;  suture  well  defined  in 
consequence  of  the  convexity  of  the  whorls ;  aperture  nearly 
circular.  Surface  ornamented  by  rather  large  revolving  lines 
(generally  well  defined  on  internal  casts),  two  of  which,  judt 
above  the  middle  of  the  body  volution,  and  at  the  middle  of 
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those  of  the  spire,  are  a  little  larger  than  the  others,  and 
include  the  spiral  band  between  them ;  crossing  all  of  these 
are  seen,  on  well  preserved  specimens,  smaller  and  more  closely 
arranged  transverse  striaB,  giving  the  surface  a  cancellated  style 
of  ornamentation. 

Height,  0.86  inch ;  breadth,  0.81  inch ;  spire  with  slightly 
convex  slopes;  divergence,  about  83°. 

In  general  appearance  the  casts  of  this  shell  are  not  unlike  a  form  figured  by 
Prof.  Hall  in  the  Twentieth  Report  of  the  Begents  Univ.,  N.  Y.,  on  State  Cab. 
Nat.  H.,  pi.  15,  fig.  9,  under  the  name  TVochanema  (^Pleurotomaria)  pauper;  but 
our  species  will  be  readily  distinguished  by  its  much  more  numerous  revolving 
ridges. 

Locality  andpositum:  Niagara  division  of  the  Upper  Silurian;  at  Bridgeport, 
near  Chicago,  Illinois,  where  it  is  foimd  in  the  condition  of  internal  casts.  Our 
figure  is  defective  in  not  showing  indications  of  two  other  revolving  lines  above 
those  represented  on  the  body  volution,  and  several  smaller  ones  on  the  next  turn. 
Its  body  volutions  should  also  be  represented  as  a  little  more  produced  below  at 
the  aperture.  * 


Genus  SUBULITES  (Conrad),  Emmons,  1842. 

(In  Emmons*  Oeol.  Report  N.  T.,  p.  892.) 

Ws  have  elsewhere  alluded  to  the  close  relations  between  this  genus  and 
Po^TiemopsiBy  of  Portlock,  founded  upon  the  Carboniferous  species,  P.  dongata^ 
Portlock,  and  P.  fvsiformisj  Sowerby,  sp.  This  close  resemblance  is  more 
obvious,  on  comparison  l^f  species  like  that  described  below,  with  Portlock's 
types,  than  in  comparing  the  latter  with  the  typical  forms  of  Subutites,  It  is 
possible  that  the  base  of  the  aperture  of  the  Lower  Silurian,  8.  elongatus,  of 
Conrad  (the  type  of  Stihulit^s),  may,  when  entire,  present  some  differences 
from  that  of  the  Carboniferous  shells  upon  which  PolypJ^emcpm  was  founded, 
as  it  seems  to  have  the  columella  straighter,  and  the  aperture  drawn  out  as  if 
it  terminated  in  an  effuse  extension  resembling  a  short  canal.  In  case  such  a 
difference  exists,  however,  and  is  of  generic  or  subgenerio  importance,  the 
species  described  below  would  certainly  fall  into  the  group  Polyp7^emapsi8y  as 
good  specimens  show  that  it  has  exactly  the  same  form  of  aperture,  with  the 
same  curved  base  of  its  columella  and  oblique  curve  of  the  lower  part  of  its 
body  whorl,  seen  in  the  typical  Polt/phemopm  fusiformisy  from  which  its  only 

—46  Augusts,  1868. 
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essential  specific  difierences  consist  in  haying  rather  more  convex  and  not  quite 
BO  many  volutions.* 

The  twisting  or  bending  of  the  body  whorl,  is  very  marked  in  the  species 
described  below,  and  supports  the  suggestion  made  by  us  some  time  since,  that 
these  shells  probably  belong  to  the  Etdimidmy  in  which  this  irregularity  of  form 
is  not  uncommon. 

In  case  it  should  be  determined  that  SuhtUites  and  Pol^hemopsis  are  not 
generically  distinct,  a  question  will  arise  in  regard  to  which  name  should  take 
precedence.  Conrad's  manuscript  name  was  published,  and  a  species  figured 
(without  a  generic  description)  by  Dr.  Emmons,  in  1842,  and  again  by  Br. 
Owen,  in  the  same  way,  in  1844;  and  the  genus  was  not  described  until  Hall 
published  a  diagnosis  in  1847 ;  while  Portlock's  name,  PofyphemopsiSf  was  pub- 
Ibhed  in  1843.  Those  who  maintain  that  a  genus  can  not  be  established  with- 
out a  description,  would  be  compelled  to  ado{)t  Pofyphemopsisy  and  those  who 
maintain  that  the  publication  of  a  name,  with  a  figure  of  an  example,  is  suffi- 
cient to  establish  a  genus,  would  adopt  Sululites. 


SUBUUTES  (POLTPHEMOPSIS)  BREVIS,  W.  and  M. 

PL*5,  fig.  6. 

8ubuliiet  brevity  Winchkll  and  Marct,  1866.    Mem.  Boston  See.  Nat.  Hist,  toI.  I,  p.  100, 

pi.  2,  fig.  9. 
fSubulUes  ventricoius,  Hall,  1862.    Palseont.  N.  Y.,  yol.  11,  p.  847,  pi.  88,  fig.  7  a,  b. 
8uMiU»  verUrieotut^  Hall,  1866.    Extract  Eighteenth  Report  Regents  Uniyersity  N.  T.,  p. 

42 ;  Twentieth  do.,  pi.  16,  fig.  1. 

Shell  subfusiform,  always  more  or  less  bent  to  one  side  at 
the  suture  between  the  spire  and  body  volution ;  aperture  and 
spire  of  nearly  equal  length ;  volutions  about  six,  a  little  con- 
vex, last  one  rather  ventricose;  suture  shallow;  aperture 
narrow,  obliquely  sub-ovate,  effuse  below^  and  angular  above. 
Columella  with  the  oblique  curvature  and  basal  truncation  of 
the  genus  strongly  marked.     (Surface  unknown.) 

Length,  1.50  inches;  breadth  of  body  whorl,  about  0.65  inch. 

We  are  not  quite  sure  this  is  the  shell  figuredand  described  by  Prof.  Winchell 
and  Prof.  Marcy,  as  it  seems  to  be  rather  more  ventricose.    As  it  agrees,  how- 

*  It  is  an  interesting  fact,  worthy  of  note  in  this  connection,  that  there  is  a  little  shell 

fonnd  in  the  St.  Oassian  beds  of  Austria,  described  by  Munster,  under  the  name  of  Mdania 

JtuifonnUf  and  recently  made  the  type  of  a  new  genus  JEuchrysaiu^  by  Laube  (see  Fauna 

der  St.  Casaian,  part  ni,  p.  42,  1868),  that  seems  remaricably  similar,  excepting  in  its 

smaller  size,  to  SubviUea  ehngatut^  of  Conrad. 
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oyer,  more  nearly  with  their  figure  and  description  than  any  other  form  known 
to  us  from  that  locality,  and  their  specimen  was  very  imperfect,  it  may  belong 
to  the  same  speciefl.  It  is  probably  identical  with  S*  ventricogus,  Hall,  though 
our  specimens  seem  to  be  more  ventricose,  and,  as,  noticed  by  Professors  Win- 
chell  and  Marcy,  more  bent. 

Our  .figure  of  this  shell  is  unfortunately  not  accurate  in  all  respects,  as  it 
makes  the  second  volution  too  convex  on  the  left  side,  and  shows  only  very 
indistinctly  the  suture  between  the  body  volution  and  the  next  one  above.  A 
part  of  the  lip  of  the  body  whorl,  on  the  left  side,  is  also  hidden  in  the  matrix. 

Locality  and  position :  Bridgeport,  near  Chicago,  Illinois.  Niagara  division 
of  Upper  Silurian. 


ARTIOULATA. 

OR  UJS  TA  GEA . 

Genus  DALMANITES,  Auct. 

Dalmanites  DANiB,  M.  and  W. 

pi.  6,  fig.  la, ft,  c,d^e,f, 
Daimania  Danm^  Mksk  and  Wosthxn,  Bee,  1866.    Proo.  Acad.  Nat,  Scl,  Philad.,  p.  264. 

Attaining  a  large  size,  entire  outline  ovate.  Cephalic 
shield  rather  compressed,  nearly  semicircular,  about  twice  as 
wide  as  long,  rounded  in  front,  and  nearly  straight  or  slightly 
concave  in  outline  behind,  with  posterior  lateral  angles  pro- 
duced into  mucronate  spines  extending  backwards  to  the  fourth 
or  fifth  thoracic  segment.  Glabella  composing  rather  more 
than  one-third  the  entire  area  of  the  shield,  and  slightly  more 
convex  than  the  cheeks,  including  the  neck  segment,  as  long 
as  its  greatest  anterior  breadth,  and  about  twice  as  wide 
(exclusive  of  the  alas,  or  fixed  cheeks)  in  front  as  behind; 
separated  from  the  cheeks  on  each  side  by  a  well  defined  fur- 
row ;  anterior  lobe  composing  about  half  its  entire  area,  trans- 
versely elliptical,  and  a  little  less  than  twice  as  wide  as  long, 
usually  showing,  in  internal  casts,  a  shallow  pit  near  the  mid- 
dle of  its  posterior  side;  lateral  furrows  well  defined — anterior 
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one  oblique,  the  other  two  transverse,  and  not  always  strongly 
defined  quite  out  to  the  lateral  margins ;  anterior  lateral  lobe 
longer,  more  oblique,  and,  at  its  outer  end,  wider  than  either- 
of  the  other  two.  Occipital  segment  widest  and  most  promi- 
nent in  the  middle,  scarcely  equaling  the  transverse  diameter 
of  the  posterior  extremity  of  the  glabella ;  neck  furrow  well 
defined,  but  deepest  on  each  side,  and  arching  a  little  forward 
in  the  middle ;  its  continuations  across  the  posterior  sides  of 
the  cheeks  broad,  deep,  and  straighter  than  the  posterior  mar- 
gin— extending  nearly  to  the  lateral  margins  of  the  cheeks, 
where  they  curve  a  little  backwards.  Cheeks  sloping  slightly 
around  the  outer  side  to  a  broad,  shallow,  undefined  marginal 
depression,  outside  of  which  there  is  a  moderately  thick,  some- 
what rounded  border,  which  does  not  extend  entirely  around 
the  front  of  the  glabella,  but  continues  back  into  the  posterior 
lateral  spines.  Eyes  reniform,  not  oblique,  nearly  half  as  long 
as  the  antero-posterior  diameter  of  the  front  lobe  of  the  glabella, 
and  situated  slightly  more  than  their  own  length  in  advance 
of  the  posterior  margin  of  the  cheeks,  with  (in  casts)  a  moder- 
ately distinct  marginal  furrow  around  their  outer  bases;  (height 
and  other  details  unknown);  palpebral  lobes  semicircular  and 
depressed.  Facial  sutures  cutting  the  lateral  margins  of  the 
cheeks  nearly  opposite  the  posterior  extremities  of  the  eyes, 
and  passing  around  the  antero-lateral  and  front  margins  of  the 
glabella  so  near  the  anterior  border  as  scarcely  to  leave  any 
perceptible  band  connecting  the .  movable  cheeks  around  the 
front. 

Hypostoma  obscurely  subtrigonal,  about  one-eighth  wider 
anteriorly  than  its  length,  moderately  convex ;  anterior  mar- 
gin forming  a  broad,  regular,  convex  curve ;  lateral  margins 
contracted  behind  the  anterior  lateral  angles,  and  converging  a 
little  posteriorly  for  about  two-thirds  the  entire  length,  thence 
more  abrubtly  to  the  posterior  extremity,  which  is  transversely 
truncated,  and  provided  on  each  side  with  a  minute,  slightly 
projecting  point,  while  still  farther  forward,  oji*  each  lateral 
margin,  there  appears  to  be  traces  of  another  minute  slightly 
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projecting  irregularity  of  outline.  Around  the  posterior  and 
lateral  margins  there  is  a  more  or  less  distinct  sulcus,  behind 
jwrhich  the  posterior  margin  is  flattened.  Within  this  marginal 
sulcus  there  is,  on  each  side,  a  little  behind  the  middle,  an 
oblique  eye-like  depression. 

Thorax  wider  than  long,  the  length  being  to  the  breadth  as 
21  to  28,  nearly  once  and  a  half  as  long  as  the  cephalic  shield  j 
mesial  lobe  as  wide  anteriorly  as  the  posterior  extremity  of  the 
glabella,  and  very  slightly  broader  near  the  middle,  where  it 
is  about  three-fourths  as  wide  as  the  lateral  lobes,  from  which 
it  is  only  separated  by  narrow,  rather  shallow  furrows — ^most 
convex  along  the  middle  and  flattened  on  each  side ;  segments 
not  clearly  seen  in  the  specimens  examined.  Lateral  lobes 
somewhat  more  depressed  than  the  mesial  one,  and  sloping 
very  gradually  to  the  lateral  margins.  Segments  equaling  the 
antero-posterior  diameter  of  the  posterior  lateral  lobes  of  the 
glabella ;  each  curving  abruptly  backwards  at  the  outer  ex- 
tremity, and  terminating  in  a  flat,  sharply  pointed,  or  lanceo- 
late projection,  most  produced  in  the  posterior  ones ;  provided 
with  a  deep,  well  defined,  longitudinal  furrow,  which  starts 
from  the  anterior  side  of  the  inner  end,  and  curves  at  first  a 
little  obliquely  outward,  and  then  passes  straight  outward, 
slightly  nearer  the  posterior  than  the  anterior  margin,  to  the 
middle  of  the  flattened  scythe-shaped  outer  ends,  where  they 
usually  curve  a  little  backwards  and  become  obsolete. 

Pygidium  nearly  semielliptic,  or  subtrigonal,  the  anterior 
lateral  angles  being  somewhat  rounded,  and  the  lateral  mar- 
gins converging  to  the  more  or  less  pointed  posterior  extremity, 
with  a  broad  convex  curve ;  slightly  longer  than  the  cephalic 
shield,  and  rather  more  than  two-thirds  as  wide ;  mesial  lobe 
somewhat  more  convex  than  the  lateral  lobes,  and  two-thirds 
as  wide,  gently  rounded,  and  tapering  gradually  to  the  poste- 
rior extremity,  where  it  is  apparently  continued  into  an  ab- 
ruptly projecting  caudal  appendage;  segments  12  to  13, 
straight,  well  defined  (excepting  near  the  termination)  by 
distinct  furrows,  which  are  deeper  on  each  side  than  at  the 
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middle.  Lateral  lobes  with  eight  or  nine  well  defined  arched 
segments,  which  become  more  oblique  posteriorly,  and  are 
defined  to  near  the  edge  of  the  smooth  margin ;  each  divided 
by  a  furrow  deeper  than  those  between,  and  like  in  those  of 
the  pleura,  the  anterior  division  being  sUghtly  narrower  than 
the  other  at  the  inner  end. 

Surface  (of  cast)  smooth,  excepting  traces  of  small,  scatter- 
ing tubercles  on  the  anterior  lobe  of  the  glabella. 

Length  of  the  largest  specimen  seen,  exclusive  of  the  little 
caudal  appendage  (the  length  of  which  is  unknown),  4.93 
inches.  Length  of  pygidium,  1.50  inches;  breadth  of  same, 
2  inches;  breadth  of  its  axillary  lobe,  0.55  inch.  Length  of 
thorax,  2.05  inches;  breadth  of  same,  3  inches;  breadth 
of  its  mesial  lobe,  0.80  inch.  Length  of  cephalic  shield,  1.44 
inches ;  breadth  of  same,  3  inches ;  length  of  posterior  lateral 
spines,  near  1.10  inches;  length  of  glabella,  exclusive  of  neck 
segment,  1.30  inches ;  anterior  breadth  of  same,  1.35  inches ; 
posterior  breadth  of  same,  0.84  inch.  Length  of  eyes,  0.39 
inch ;  distance  of  same  from  posterior  margin  of  cheeks,  0.42 
inch. 

Named  in  honor  of  Pnrf.  James  D.  Dana,  of  New  ELaven. 

We  have  described  this  fine  species  in  as  mach  detail  as  possible,  because  it 
is  somewhat  nearly  allied  to  sereral  of  the  already  described  species.  Perhaps 
it  is  most  nearly  allied  to  the  well  known  European  D,  caudatm  of  Brunnich, 
with  which  it  agrees  in  size,  form,  and  many  of  its  details.  In  the  first  placoi 
it  differs,  however,  from  that  species  in  having  the  anterior  margin  of  its  cepha- 
lic shield  decidedly  more  rounded  than  even  the  variety  or  form  regarded  by 
Mr.  Salter  as  the  female,  while  it  shows  no  marginal  rim  (as  seen  from  above) 
extending  around  the  front  of  the  glabella.  Again,  the  eyes,  instead  of  being 
placed  about  half  their  own  length  in  advance  of  the  posterior  margin  of  the 
buckler,  are  rather  more  than  their  entire  length  from  the  posterior  margin. 
The  produced  spine-like  appendages  of  its  cheeks  are  also,  in  all  our  speci- 
mens, uniformly  distinctly  smaller,  and  only  extend  back  a  little  beyond  the 
termination  of  the  fourth  thoracic  segment,  instead  of  to  the  sixth,  as  in  2>.  caw- 
dcUus.  On  comparing  the  hypostoma  of  our  species  with  Mr.  Salter's  excellent 
figures  of  that  of  Brunnich's  species,  it  is  found  to  present  marked  and  decided 
differences,  as  may  be  seen  by  a  glance  at  our  figure.  In  the  ribs  of  the  thorax 
we  also  observe  differences,  those  of  our  species  being  more  distinctly  deflected 
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backwards,  and  more  sharply  produced  at  their  outer  extremities,  particularly 
the  posterior  ones.  The  differences  in  the  pygidium  are  likewise  well  defined, 
its  lateral  margins  forming  almost  a  r^ular  convex  arch  from  the  antero-lateral 
angles  to  the  caudal  projection  (which  seems  to  be  shorter,  and  much  nar- 
rower than  2>.  caudatiu)^  instead  of  being  nearly  straight,  or  even  concave,  in 
outline,  posteriorly. 

Most  of  these  differences  we  have  ascertained  from  a  careful  study  of  a  good 
series  of  specimens,  to  be  constant  in  our  species,  so  that  they  can  be  relied 
upon  as  not  being  individual  or  sexual  peculiarities. 

In  some  respects  this  species  is  probably  even  more  nearly  allied  to  the  com- 
inon  American  D.  ItmidunUy  while  in  others  it  differs  more  widely.  In  size  it 
far  exceeds  the  largest  examples  of  D.  limvlurus  we  have  ever  seen,  while  all 
our  specimens  show  the  difference  in  the  obtusely  rounded  anterior  extremity  of 
the  head,  and  the  absence  of  a  marginal  rim  around  the  middle  of  the  front  to 
be  constant.  The  convex  outline  of  the  lateral  margins  of  its  pygidium,  already 
mentioned,  also  contrasts  strongly  with  that  of  D,  UmiduruSf  and  even  the 
largest  specimens  of  our  species,  five  inches  in  length,  only  show  twelve  to  thir- 
teea  segments  in  the  mesial  lobe,  instead  of  fifteen,  as  in  the  New  York  species. 
The  caudal  appendage,  if  produced  at  all,  must  also  be  much  narrower  at  its 
origin  in  our  species. 

The  greater  number  of  segments  in  the  mesial  and  lateral  lobes  of  the  pygi- 
dium, and  the  distinct  granular  surface  of  both  D,  pkuropiyx  and  2>.  micrwnu^ 
will  alone  serve  to  distinguish  them  from  the  species  under  consideration;  while 
the  hypostoma  of  2>.  micrurusy  at  least,  is  entirely  different. 

In  first  publishing  this  species,  we  suggested  that  if  the  name  Dalmania 
could  not  be  retained  for  this  genus,  in  consequence  of  its  having  been  previ- 
ously used  for  a  genus  of  Diptera,  that  Hawle  and  Corda's  name  Odontocheile 
(1847)  would  probably  have  to  be  adopted  for  it.  We  have,  however,  since  been 
informed,  by  good  authority  in  Entomology,  that  the  name  Odontocheile  was 
also  previously  used  in  1834  for  a  good  genus  of  Coleoptera.  Consequently  we 
have  adopted  the  sufficiently  distinct  name  Dalmanites^  first  used,  we  believe, 
by  Prof.  Barrande. 

Locality  and  pontion :  Two  miles  above  Thebes,  Alexander  county,  Illinois. 
Apparently  at  near  the  horizon  of  the  Niagara  division  of  the  Upper  Silurian. 


FOSSnS  OF  THE  lOWER  HELDERBERG  GROUP. 

(SHALY   LIMESTONE.) 


RADIATA. 

ZOOPHYTA. 

Genus  STRIATOPORA,  HaU,  1852. 

Striatoporay  Hall,  1862.    Palsont.  K.  Y.,  toI.  II,  p.  166,  pi.  xl,  B ;  Iowa  Report  (1868), 
p.  479. 

Wb  are  yery  mncli  inclined  to  tliink  that  the  name  Ch/athapora^  used  by 
Dr.  Owen  in  1844,  in  connection  with  a  species  of  this  genns,  will  haye  to  be 
adopted  for  it.  The  only  reason  for  doubting  the  propriety  of  retaining  this 
name  is,  that  he  merely  gives  a  yery  brief  description,  without  saying  whether 
he  intended  it  as  a  description  of  the  typical  species,  or  of  the  genus,  or  for 
both  together,  as  is  not  unfrequently  done.  He  merely  speaks  of  it  as  ''  a  new 
coralline,^'  and  describes  it  as  follows : 

<<  Qyaihopora  Irwensisy  (see  plate  No.  11,  after  page  72^) — ^twig-like,  single 
or  branching;  cellxdar.  Cells  diverging  from  the  axis  to  the  circumference, 
and  opening  on  the  surface  in  distinct  cup-shaped  mouths,  with  an  elevated 
margin,  one  inch  and  one-half  long,  one-seventh  of  an  inch  in  diameter.'' 
(Report  Gkol.  Expl.  Iowa,  Wisconsin  and  Illinois^  p.  69, 1844.) 

The  fact  that  he  has  the  name  of  this  fossil  in  the  index  of  his  larger  Report 
on  the  Survey  of  Wisconsin,  Iowa  and  Minnesota  (published  in  1852),  printed 
Chfaihophora  lotoensis,  might  seem  to  indicate  that  he  had  from  the  first  only 
intended  to  refer  the  new  species  to  the  genus  Oyaihophora  of  Michelin.  Yet 
he  always  calls  it  Oyathopora  in  the  first  of  the  above  mentioned  Reports,  and 

*  This  reference  is  made  by  Dr.  0.  to  his  own  figure. 
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eyen  at  tlie  only  place  lie  mentions  it  in  the  body  of  tlie  latter  work,  lie  writes 
it  CycUhopora^  and  only  lias  it  Qi/athophara  in  the  index,  where  it  may  be  an 
aooidental  error.  The  fact  that  he  alludes  to  it  in  both  his  Reports  as  '*  a  new 
coralline/'  while  he  makes  no  such  allusion  to  any  of  his  other  new  species^ 
would  favor  the  conclusion  that  he  regarded  it  as  a  new  genus.  The  strongest 
reason  for  the  latter  conclusion,  however,  is  the  wide  dissimilarity  of  the  coral 
he  was  describing  to  Cyathophora  of  Michelin,  which  is  an  aggregated,  massive 
Stylina-like  coral,  widely  different  from  his  little  branching  ''  twig-like"  fossil. 
It  therefore  seems  exceedingly  improbable  that  Dr.  Owen  could  have  intended 
to  refer  his  species  to  such  a  genus  as  Cyathophora,  and  as  there  was  no  estab- 
lished genus  Oyathopora^  it  would  appear  to  be  very  probable  that  he  intended  to 
establish  such  a  genus  when  he  wrote  his  description. 

Until  such  questions  in  nomenclature  can  be  settled  by  the  establishment  of 
some  more  fixed  rules  than  prevail  at  present,  we  merely  retain  the  name  Strm- 
topora  provisionally,  without  intending  to  express  a  positive  opinion  respect- 
ing its  claims  to  precedence. 

In  regard  to  the  generic  identity  of  the  coral  described  by  Dr.  Owen,  with 
that  upon  which  the  genus  Striatopora  was  founded,  there  can  be  no  doubt. 
Indeed  Prof.  Hall  has  since  described  and  figured  Dr.  Owen's  typical  species, 
C,  lowengisy  under  the  name  StriaUopora  rugosa.  (See  Iowa  Report,  vol.  1, 
part  II,  p.  479,  pi.  1,  fig.  6,  1858.)  If  the  generic  name  Striatopora  is  to  be 
retained,  the  name  of  the  Iowa  species  will  of  course  become  Striatopora 
lowensu. 


Striatopora  Missouriensis. 

PI.  7,  fig.  4. 

CoRALLUM  slender,  ramose;  branches  cylindrical;  cells  ob- 
liquely ascending  from  an  imaginary  axis,  rather  distantly 
separated,  slender  and  rounded  within,  but  enlarging  and 
curving  outwards  to  the  surface,  where  they  terminate  in  com- 
paratively large,  transversely  oval,  or  subrhombic  mouths, 
alternately  arranged,  and  directed  more  or  less  obliquely  up- 
wards, with  a  sharp,  rather  prominent  lip  below;  striaB  distinct, 
ascending  from  each  cell,  and  continued  up  the  upper  side  of 
the  enlarged  opening,  to  the  lower  margins  of  the  succeeding 
openings  above. 

Length  unknown;  diameter  of  an  imperfect  branch,  about 
0.20  inch. 

47     Aagnat7«1868 
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{^{uH  Hpocle  is  perhaps  most  nearly  ^dlied  to  S,  Jlexuosa^  Hall,  from  tbe 
\i  *.v^ri^  group  of  New  York,  but  has  its  cell  mouths  very  differently  formed, 
b^  lu^  ^ouorally  transversely  rhombie  in  form,  and  opening  more  obliquely  up- 
w«vvvU.  Their  striao  are  also  more  distinct.  It  is  much  less  robust  than  the 
lluiuilton  group  species  lowensis  of  Owen  (=ntgo8ay  Hall),  which  has  stouter 
brauohes,  with  more  rounded  cell  mouths,  not  nearly  so  distinctly  striated 
within.  Its  cells  are  much  less  crowded,  and  have  less  round  and  more 
strongly  striated  openings  than  S,  Linnaeana  of  Billings. 

Hhould  Dr.  Owen's  name  Ch/athopora  be  retained  for  this  genus,  the  name  of 
our  species  will  have  to  be  written  C.  Missourtensia^ 

We  regret  that  the  engraver  was  not  very  successfnl  in  representing  this  fossil 
In  the  figure  given  on  plate  7. 

Locality  and  jposition :  Bailey's  Landing,  Perry  county,  Missouri;  in  a  lime- 
stone of  the  age  of  the  ^'  Shaly  Emestone"  of  the  New  York  Lower  Helderberg 
division  of  the  Upper  Silurian. 


EOHINODERMATA. 

Genus  EDRIOCRINUS,  HaU,  1859. 

(Pal8Bont.,N.  Y.,  vol  III,  p.  119.) 

Edriocrinits  pocilliformis.  Hall. 

PL  7,  fig.  6  a,  b. 
JEdrioeriiwi  poeiUi/ormia,  Hall,  1869.    Palaeont.  N.  Y.,  toI.  Ill,  p.  121,  pi.  y,  fig.  8-12. 

Body,  below  the  summit  of  the  first  radial  pieces,  obconical ; 
base  slightly  wider  than  high,  rounded  below,  and  a  little 
oblique,  faintly  scalloped  above,  for  the  reception  of  the  suc- 
ceeding range  of  plates.  First  radial  pieces  slightly  longer 
than  the  base,  oblong  (being  longer  than  wide),  and  each  dis- 
tinctly sinuous  and  transversely  grooved  above,  for  the 
reception  of  the  second  radials;  second  radial  pieces,  and  other 
parts  above,  unknown.  First  anal  piece  slightly  narrower  than 
the  first  radial  pieces,  and  of  the  same  form  and  length,  but 
truncated  instead  of  sinuous  above;  second  anal  piece  of  the 
same  breadth  as  the  first,  and  resting  upon  the  upper  truncated 
edge  of  the  latter ;  its  length  unknown.  Surface  smooth,  or 
finely  granular. 
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Length,  to  summit  of  first  radial  pieces,  0.45  inch;  breadth, 
to  top  of  do.,  0.35  inch. 

We  have,  of  coarse,  exceedingly  few,  arid  little  marked  characters,  to  gaide 
ns  in  identifying  this  species  with  E,  pocUli^ormUj  which  is  only  known  from 
its  detached  little  base.  So  far  as  can  be  determined,  however,  our  specimen 
agrees  exactly  in  this  part. 

It  is  an  interesting  fact,  that  this  remarkable  genus  should  have  been  repre- 
sented so  long  after,  by  so  nearly  allied  a  type  as  the  genus  Cotylederma^  of 
Quenstedt,  from  the  Jurassic  rocks.  It  seems  to  differ  from  Cotyhderma  only 
in  having  an  anal  piece  on  the  same  range  with  the  first  radials,  the  relations 
between  the  two  groups  being  exactly  the  same  as  between  Hexacrinus  and 
Platycrinus, 

Locality  and  position:     Same  as  last. 


MOLLUSCA. 

BRAOHIOPODA. 

Genus  Orthis,  Dalman,  1828. 

(Uppstallii.  p.  110.) 

Orthis  hybrida,  Sowerby? 

PI.  7,  fig.  *l  a,  6,  <?,  d, 

Orthis  hybrida^  Sowerbt,  1839.     Murchison^s  Silurian  Syatem,  p.  630,  pi.  13,  fig.  11 ;  Hall, 
(1843),  Geol.  Report  4th  Dist.  N.  Y.,  p.  107,  fig.  7;  Palaeont.  N.  Y.,  (1852),  Vol.  H, 
p.  253,  pi.  Hi,  fig.  4  or-a. 
.  Compare  0.  cblatck    Hall,  1857.    Report  Regents  Univ.  N.  Y.,  on  State  Cab.  N.  H., 
for  1856,  p.  41 ;  Palaeont.  N.  Y,  vol  III,  pi.  x,  fig.  1-22. 

Shell  rather  small,  resupinate,  nearly  equivalve,  com- 
pressed or  moderately  convex,  suborbicular,  the  breadth  being 
to  the  length  about  as  50  to  45;  lateral  margins  rounded; 
front  more  broadly  rounded,  or  nearly  straight  along  the  mid- 
dle ;  hinge  line  very  short,  and  not  imparting  any  angularity 
^  to  the  posterior  lateral  outline.  Dorsal  valve  moderately  con- 
vex, with  sometimes  a  very  faint  depression  along  the  middle, 
toward  the  beak* ;  beak  extending  a  little  beyond  the  hinge, 

*  The  shading  on  fig.  7  a  makes  this  depression  appear  too  distinct. 
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and  slightly  arched.  Ventral  valve  flattened  anteriorly,  but 
more  convex  in  the  umbonal  region;  beak  scarcely  projecting 
beyond  that  of  the  other  valve,  arched  but  not  strongly  in- 
curved ;  area  very  small ;  foramen  comparatively  rather  large. 
Surface  ornamented  by  numerous  fine,  bifurcating  striaa,  which, 
on  the  posterior  lateral  regions  of  the  valves,  curve  gracefully 
outward.  A  few  concentric  marks  of  growth  are  also  some- 
times seen. 

Length  of  a  specimen  somewhat  less  than  the  largest,  0.37 
inch;  breadth,  0.40  inch;  convexity,  0.17  inch. 

Although  this  shell  occurs  in  the  same  horizon  as  0.  oblata^  of  Hall,  from 
which  it  can  scarcely  be  distinguished,  excepting  by  ita  smaller  size,  and  0. 
hyhrida  has  not,  we  believe,  been  identified  in  this  country  as  high  in  the  series 
as  this  occurs,  we  are  completely  at  a  loss  to  see  how  our  shell  can  be  distin- 
gubhed  from  the  latter  in  any  way.  It  is  much  smaller  than  large  adult  speci- 
mens of  0.  otlata^  and  proportionally  less  transverse ;  but  on  placing  it  by  the 
side  of  a  young  individual  of  that  shell,  of  its  own  size,  they  are  see  n  to  be  so 
exceeding  similar  in  form  and  almost  every  respect,  that  we  doubt  whether  any 
one  would  ever  suspect  them  to  be  distinct,  if  they  occurred  together.  Yet, 
on  a  close  inspection,  the  striae  on  the  shell  under  consideration  are  seen  to  be 
very  slightly  finer  than  on  a  young  individual  of  0,  ohlata  of  its  own  size. 
That  is,  in  a  specimen  of  our  shell  of  the  size  we  have  figured,  seven  to  eight 
striae  may  be  counted  in  the  space  of  one-tenth  of  an  inch  at  the  margin,  while 
six  to  seven  occupy  the  same  space  on  the  margin  of  0.  ohlata.  As  slight  as 
this  difierence  is,  it  is  perceptible  to  the  unassisted  eye,  when  attention  is 
directed  to  it 

On  comparison  with  0.  hyhriday  however,  our  shell  is  seen  to  agree,  not  only 
in  size  and  form,  but  even  in  this  slightly  finer  character  of  striae.  Conse- 
quently, unless  it  may  possibly  present  some  internal  differences,  it  would 
certainly  puzzle  any  one  to  point  out  any  appreciable  dbtinction. 

It  may,  we  think,  be  fairly  questioned  whether  or  not  the  larger  size,  and 
oiher  slight  differences,  on  which  O.  oUoUa  has  been  separated  from  0,  hybrida^ 
may  not  be  due  to  a  more  robust  development,  produced  by  more  favorable 
local  conditions,  than  to  any  valid  specific  distinctiona. 

Locality  and  pontum:     Same  as  last. 


/ 
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ORTmS   SUBCARINATA,  Hall. 
PL  7,  fig.  6  a,  6,  e,  d. 

OrthU  wbermata.  Hall,  1867.    Ann.  Report  Regents  Uniy.  N.  T,  for  1866,  p.  48 ;  Extr. 
from  same  (1867),  p.  8;  Palssont.  N.  T.,  toL  HI  (1869),  p.  169,  pL  xii,  fig.  7-21. 

Shell  quadrato-subcircular,  or  transversely  suboval,  mode- 
rately convex;  lateral  margins  more  or  less  round;  front 
forming  a  semicircular  curve,  or  somewhat  straightened,  or 
even  slightly  sinuous  in  the  middle;  hinge  margin  less  than 
the  breadth  of  the  valves,  sometimes,  though  rarely,  imparting 
an  obtusely  subangular  outline  to  the  posterior  lateral  margins. 
Dorsal  valve  depressed,  convex  near  the  beak,  flattened  around 
the  anterior  lateral  margins,  and  concave  along  the  middle, 
the  concavity  commencing  very  narrow  at  the  beak,  and 
rapidly  widening,  and  becoming  less  defined  towards  the  front; 
beak  projecting  little  beyond  the  hinge,  and  somewhat  curved. 
Ventral  valve  rather  distinctly  more  convex  than  the  other, 
particularly  along  the  middle,  where  it  rises  into  a  rounded 
ridge,  most  prominent  at  the  umbo,  and  soon  dying  out  ante- 
riorly, while  the  lateral  slopes  from  this  ridge  are  straight,  or 
sometimes,  near  the  umbo,  a  little  concave  in  outline;  beak 
smaller,  but  little  more  prominent  than  that  of  the  other  valve, 
and  not  very  strongly  incurved;  area  narrow,  and  becoming 
sublinear  towards  the  lateral  extremities  of  the  hinge.  Sur- 
face  ornamented  by  numerous  fine  radiating  striae,  increasing 
in  number  mainly  by  intercalation,  and  on  the  lateral  and 
posterior  lateral  regions,  curving  gracefully  outwards.*  Sub- 
imbricating  concentric  marks  of  growth  are  also  usually  more 
or  less  distinctly  defined  at  intervals. 

Length  of  the  l^urgest  specimen  seen,  0.52  inch ;  breadth, 
0.60  inch;  convexity,  0.29  inch. 

This  species  lias  much  the  appearance  of  0.  testudinaria^  of  the  Lower  Sila- 
rian,  hut  attains  a  much  burger  size,  and  has  distinctly  finer  and  less  fiisciculated 
radiating  striae,  scarcely  marked  by  concentric  strise;  while  it  is  likewise  dis- 

*  They*  are  represented  rather  too  straight  in  the  figures,  particularly  on  the  sides  of 
figure  6dL 
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tinguished  by  internal  differences.  It  also  differs  from  0,  degantvla,  of  the 
Upper  Silurian,  in  having  its  dorsal  valve  more  convex,  and  its  ventral  one 
less  so,  with  a  less  prominent  and  incurved  beak,  and  a  narrower  area ;  while 
there  are  also,  as  shown  by  New  York  specimens,  internal  differences. 

It  is  most  nearly  allied  to  its  (in  New  York)  associate  forms,  0.  planoconvexa 
and  0,  pereleganSf  of  Hall,  but  differs  from  them  both  in  its  internal  characters, 
while  it  is  a  more  convex  species  than  the  first,  and  less  so  than  the  second. 

We  know  nothing  of  the  interior  of  our  specimens,  and  as  we  have  seen  but 
two  complete  individuals,  the  identification  is  not  made  with  entire  confidence, 
though  we  have  not  much  doubt  as  to  their  identity.  The  individual  we  have 
figured  has  a  rather  distinctly  more  quadrangular  form  than  is  usual  amongst 
the  New  York  examples  of  0*  subcarinata^  and  a  straighter  cardinal  outline, 
but  not  more  so,  nor  even  as  much,  as  one  of  the  individuals  of  that  species 
figured  on  plate  12  of  the  Third  Vol.  Palaeontology  of  New  York;  while  our 
other  specimen  agrees  more  nearly  in  this  respect  with  the  usual  forms  of  0. 
suhcarinata. 

From  the  form  we  have  referred  to  0.  hyhrida^  the  shell  under  consideration 
will  be  at  once  distinguished  by  its  subcarinate  ventral  valve,  and  compressed 
dorsal  one ;  the  dorsal  valve  in  0.  hyhrida  being  the  more  convex,  and  the 
ventral  the  more  compressed  at  the  front. 

Locality  and  position :     Same  as  last. 

Genus  STROPHOMENA,  Raf.,  1820. 

{Stropkommet^  KtS,-^JStrophomeHa^  BIudt.  (1826),  Malac,  p.  618.) 

Strophomena  (Strophodonta)  cavumbona,  Hall? 

PL  7,  fig.  10  a,  ft. 

Strcphodonta  eavwnbanay  Hall^  1867.    Report  Regents  Univ.  N.  Y.  for  1866,  p.  61 ;  Palsaont 
N.  Y.,  Tol.  in  (1869),  p.  187,  pi.  xxi,  fig.  1—8. 

Shell  semioval,  length  about  five-sixth  the  breadth ;  hinge 
margin  equaling  the  greatest  breadth,  with  the  crenulations 
fine  and  oblique  j  posterior  lateral  extremities  nearly  or  quite 
rectangular ;  lateral  margins  straight,  and  parallel  posteriorly, 
or  sometimes  very  faintly  sinuous  near  the  extremities  of  the 
hinge,  and  rounding  to  the  front,  which  forms  a  regular  semi- 
circular curve.  Dorsal  valve  more  or  less  distinctly  concave 
at  the  umbo,  and  forward  to  the  middle,  and  flatfened  on  each 
side  behind,  but  quite  convex  around  between  the  middle  and 
the  anterior  lateral  margins,  which  curve  distinctly  downwards; 
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beak  not  projecting  beyond  the  hinge ;  interior  showing  scarcely 
any  traces  of  the  muscular  scare,  but  rather  distinctly  striated, 
marked  with  small  scattering  granules.  Surface  ornamented 
by  rather  distinct,  bifurcating,  radiating  striae,  but  little  curved 
on  the  lateral  reeions.    Ventral  valve  unknown. 
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Locality  and pogitian :  Bailey's  Landing,  Perry  county,  Missouri;  from  a 
limestone  of  tlie  age  of  the  Delthyris  slialy  limestone  of  the  New  York  Upper 
Silurian  series. 


Genus  MERISTA,  Suess,  1851. 
Merista  L^ns,  Vanuxem?  (sp.) 

PI.  7,  fig.  8  a,  5,  c 

Atrypa  IcbvU,  VANUxm,  1848.  Report  Third  Geol.  Dist  N.  Y,,  p.  1«0,  fig.  2 ;  Hall  (1857), 
Ann.  Report  Regents  Uniyersitj  of  N.  T.  for  1856,  p.  94 ;  PalsBont.  N.  T.,  voL  III 
(1869),  p  247,  pL  89. 

Shell  ovate,  rather  ventricose,  breadth  about  three-fourths 
to  five-sixths  the  length,  greatest  breadth  generally  in  front  of 
the  middle.  Dorsal  valve  moderately  convex,  more  or  less 
arched  from  the  beak  to  near  the  front  (which  is  usually  a  little 
raised  in  the  middle),  and  sloping  to  the  anterior  lateral  mar- 
gins, which,  in  the  wider  specimens,  are  somewhat  flattened ; 
beak  rather  pointed  and  incurved.  Ventral  valve  more  convex 
than  the  other  in  the  umbonal  region,  forming  a  regular  arch 
from  the  beak  to  the  front,  which  is  a  little  produced  and 
impressed  in  the  middle,  to  correspond  to  the  raised  front  of 
the  other  valve;  a  faint,  very  narrow  mesial  sinus  also  con- 
tinues backward  to  near  the  middle  of  the  valve;  beak  rather 
pointed  and  strongly  curved  over,  and  upon  that  of  the  other 
valve.*  Surface  with  obscure  concentric  lines,  and  at  intervals 
stronger  marks  of  growth,  and  faint  traces  of  obscure  radiat- 
ing striaB,  most  distinctly  seen  upon  exfoliated  surfaces  and 
internal  casts. 

Length  of  largest  specimen  seen,  0.88  inch;  breadth,  0.77 
inch ;  convexity,  0.45  inch. 

The  identification  of  species  in  a  genus  like  this,  from  a  few  imperfect  speci- 
mens, showing  none  of  the  internal  characters,  can,  of  course,  only  be  regarded  ' 
as  provisional.    Indeed,  it  is  even  possible  that  specimens  showing  the  interior 

*  In  the  specimen  there  appears  to  be  a  round  perforation  in  the  end  of  the  beak,  but 
as  it  is  not  seen  in  other  specimens,  we  believe  it  to  be  due  to  an  accidental  break,  and 
have  not  had  it  represented  in  the  figure,  but  thought  it  proper  to  mention  the  fact  Of 
course,  if  it  is  a  natural  perforation,  the  shell  is  not  a  Merisku 
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of  our  shell,  might  prove  it  to  belong  to  a  distinct  genus  from  M,  herns.  The 
specimen  we  haye  figured,  although  in  most  respects  the  best  we  have  seen,  is 
made  to  present  an  unnatural  narrow  appearance,  in  consequence  of  the  anterior 
lateral  margins  being  broken  away;  other  specimens,  however,  having  these 
margins  entire,  are  proportionally  wider  anteriorly,  and  seem  to  agree  nearly 
in  outline  with  specimens  of  the  New  York  shell  of  the  same  size.  A  defect 
in  the  engraving  also  makes  the  concentric  ridges  of  growth  much  too  obscure 
on  figure  8  c,  and  the  radiating  striae  too  distinct,  and  defined  near  the  beak, 
where  they  are  obsolete.  The  faint  mesial  sinus  in  figure  86,  b  likewise 
made  too  broad. 

None  of  our  specimens  are  near  so  large  as  the  larger  individuals  of  the  New 
York  shell.  It  is  worthy  of  note,  however,  that  nearly  all  the  forms,  either 
identical  with,  or  representing  New  York  species,  found  at  this  western  locality, 
are  somewhat  smaller  than  their  representatives  in  the  east. 

Locality  and  position :    Same  as  the  last. 


Genus  ZYGOSPIRA,  Hall,  1862. 

Slenocfxma,  Hall,  1857.     Patssont.  N.  T.,  vol.  I,  p.  142;  Meek,  Palseont.  TTpper  Mo.,  1864, 

p.  16  ;  (not  Conrad,  1889.) 
Zygotpiray  Hall,  1862.    Fifteenth  Ann.  State  Cab.  Report  Regents  Univ.  N.  T.,  p.  164. 
Ccdofpira^  Hall,  1863.     Sixteenth  do.,  appendix  D.,  p.  60. 
Compare  Anoplotheca^  Sanddiroer,  1856.    Sitzungsb.  Kais.  Akad.  Wisa.  XYIII,  p.  104. 

It  seems  to  us  doubtful  whether  these  little  shells  should  be  separated  more 
than  subgenericallj  from  Atrypa,  If  distinct  from  that  group,  however,  it  is 
highly  probable  that  Sandberger's  older  name,  Anophiheca^  will  have  to  be 
retained  for  the  group.  Sandberger's  type  (his  A,  lamdlosa)  is  a  very  similar 
little  shell,  in  form  and  general  appearance,  to  those  for  which  the  names  Zi/gO' 
spira  and  Ccelospira  were  proposed,  and  it  also  has  internal  spires  arranged 
apparently  in  the  same  way,  excepting  that  they  seem  to  have  their  apices 
directed  i^  little  obliquely  outwards.  He  also  states  that  Terehratula  lepida^ 
Goldfuss,  and  T,  svhlepida^  Murchison,  de  Yern.  and  Keyserllng,  two  other 
similar  species,  present  the  external  characters  of  his  genus. 

All  these  little  shells  differ  from  the  typical  forms  of  Atrypa  in  general 
appearance,  mainly  in  their  smaller  size,  and  their  generally  flat  or  concave 
dorsal,  and  convex  ventral,  valve.  There  may  be  good  generic  difference  be- 
tween Ccelospira  and  Zygospira^  but  none  such  seem  to  us  to  have  yet  been 
pointed  out. 

Note  bt  F.  B.  Meek. — In  the  Palaeontology  of  the  Upper  Missouri,  page  16, 1  appended 
a  note  in  regard  to  Prof.  Hall's  name  Zygo9pira^  which  reads  as  follows: 

**In  the  Fifteenth  Report  Regents  of  the  University  of  N.  Y.,  1862,  pp.  154-6,  Prof. 
Hall  proposes  the  name  Zygoapra  for  a  genus  of  which  Produeta  modnta^  Say,  is  the  type. 
It  seems,  however,  that  Mr.  Conrad  had  suggested  for  this  shell  the  generic  name  SUnth 
-»4  8  August  10, 1868. 
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eisma  ;  which  Prof.  Hall  proposed  in  the  first  toL  Pal  N.  T.  (1847,  p.  142)  to  adopt,  should 
this  type  prove  to  belong  to  a  distinct  genos.  As  there  was,  therefore,  no  necessity  for 
a  new  name,  Slenocisma  will  have  to  take  precedence  oyer  Zygospira.^ 

In  the  Twentieth  Report  of  the  Regents  Vmr.  N.  T.  on  the  SUte  Gab.  Nat  Hist  for 
1867,  issued  in  1868,  and  only  recently  seen  by  me.  Prof.  Hall  manifests  great  indignation 
at  the  above  note,  and  pretends  to  see  in  it  all  sorts  of  disingenuous  meanings  certainly 
never  thought  of  by  the  writer.  I  have  no  fears,  however,  that  any  other  person,  not 
Buffering  under  some  unfortunate  mental  affliction,  will  understand  it  otherwise  than  as 
intended — that  is,  as  merely  an  effort  to  correct  a  manifest  error  of  nomenclature,  by 
which  Prof.  Hall  had  associated  two  different  names  with  the  same  genus.  And  be  it 
remembered,  that  his  error  is  none  the  less  such  for  all  he  has  said  about  it 

But  if  Prof.  Hall  had  contented  himself  with  casting  reflections  upon  me  alone,  in  his 
remarks,  I  should  scarcely  have  thought  it  worth  while  to  notice  his  imputations  of  un- 
worthy motives,  or  his  efforts  to  hold  up  (with  what  degree  of  fairness  I  leave  for  others 
to  judge),  as  an  example  of  the  general  reliability  of  my  work,  an  inaccuracy  in  regard  to 
the  original  type  of  Stenocigma^  into  which  I  was  entirely  led  by  this  error  of  his  own,  in 
proposing,  in  1847,  to  **  restore,"  as  he  expressed  it,  the  name  Stenoewna  to  Produeta 
modesta^  Say.  That  I  was  so  misled  by  him  will  be  better  understood  by  the  following 
quotation  of  the  paragraph  in  which  he  proposed,  in  1847,  to  restore  the  name  SUnocitma 
to  Say*s  type.  kX  the  end  of  his  description  of  this  shell,  under  the  name  Atrypa  modetta^ 
he  remarks  as  follows : 

'*  This  species,  with  the  three  preceding  ones,  form  a  group  presenting  characters  which 
may  require  a  separation  from  the  true  Atryp(B,  These  characters  consist  in  the  elevation 
of  the  dor^l  valve  along  the  center,  with  a  depression  or  sinus  on  the  ventral  valve,  being 
the  reverse  of  the  usual  arrangement  The  beak  is  incurved,  with  a  perforation  at  the 
apex,  which  occupies  also  a  part  of  the  deltidial  area,  being  usually  narrow  and  long." 

**Mr.  Conrad,  some  time  since,  proposed  the  name  SUnoeitma  for  some  specimens  of 
the  group  Atrypa  or  Terebratulte^  which  he  subsequently  abandoned.  Should  the  charac- 
ters here  noticed  be  found  persistent,  and  accompanied  by  a  narrow  foramen,  I  propose 
to  restore  the  name  first  indicated  by  Mr.  Conrad  for  the  genus." 

Now  at  the  time  I  wrote  the  note  in  the  Palaeontology  of  the  Upper  Missouri,  which 
appears  to  be  so  offensive  to  Prof.  Hall,  and  for  a  long  time  after  its  publication,  all  my 
efforts  to  find  where  Mr.  Conrad  had  proposed  the  name  SUnocitma  (or  SleHOsehwna)^  had 
been  unsuccessfuL  This  arose  from  the  fact  that  he  did  not  publish  it  among  the  descrip- 
tions of  fossils,  or  with  the  usual  heading,  but  merely  indicated  it,  incidentally,  in  the 
middle  of  a  rather  long  paragraph  of  his  general  remarks  on  the  fossils  of  the  New  York 
rocks,  and,  even  as  there  used,  it  is  the  less  liable  to  catch  the  eye,  in  looking  over  the 
pages,  because  it  was  not  printed  in  Italics,  or  even  in  larger  Roman  letters  than  the  other 
matter  on  the  same  page.  Consequently  it  was  overlooked,  and  all  my  impressions  of  the 
genus  were  derived  from  Profl  Hall's  remarks,  quoted  above.* 

Believing  I  could  rely  upon  Prof  Hairs  knowledge  of  the  particular  forms  the  group 
Stenocwna  was  originally  intended  to  include,  and  that  he  must  be  well  enough  acquainted 
with  the  rules  of  nomenclature  tQ  be  aware  that  he  could  not  '*  restore  the  name  first  indi- 

*  Prot  Han  aifbcta  to  think  me  very  censurable  for  not  referring  to  the  work  and  page  where  the 
name  StenoeUma  was  originally  published.  He  forgets,  however,  that  he  did  not  make  any  such  refe- 
rence In  propoeing.  In  1847,  to  restore  that  name  ;  and  I  have  no  doabt  now  but  ha  failed  to  do  bo  for 
the  very  same  reason  that  I  did—that  is,  becanse  he  could  not  find  it.  Surely,  if  he  had  examined  Mr. 
Conrad*s  remarks,  he  would  not  have  fallen  into  the  error  he  did  in  transferring  the  nametoil.  modetta; 
and  if  he  had  not  done  that,  he  would  have  had  no  occasion  to  find  fault  with  my  note,  which  In  that 
case  would  never  have  been  published. 
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Dated"  for  ■  genus,  bf  trtntferrlDg  it  to  an  entirely  different  gronp  from  tbit  for  wbich  it 
WM  Gnt  proposed,  I  naturally  enougb  inferred  that  Hr.  Conrid'd  Ijpe  muit  bare  been  the 
•pedes  A.  modala,  or  some  congeneric  form.     I  ir*i  the  more  strenf;Ibened  in  lliit  belief 
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BieMeitma  to  the  group  tTpified  bj  the  species  A,  moduta.  After  seeing  this,  I  prepared 
for  this  place  a  brief  oote  of  ezplaDation,  but  now  haye  had  to  extend  it  to  greater 
length,  in  consequence  of  Prof  Hall's  late  remarks. 

There  is  another  note  at  the  foot  of  the  same  page  of  the  Upper  Missouri  Palsontologj, 
and  immediately  under  that  to  which  Prof  Hall  Ukes  exceptions,  in  which  I  mentioned 
that  his  name  OonioecUia  (1861)  is  a  synonym  of  Pentaffonia^  Cozzens,  (1846).  He  appears 
not  to  haye  noticed  this,  at  any  rate  he  does  not  hold  it  up  as  an  example  of  the  aceuracy 
of  my  corrections  of  nomenclature ;  though  he  quietly  dropit  his  own  name  Oom^cctUa,  and 
adopts  Pentagomoy  as  I  suggested  would  ha?e  to  be  dene. 

In  regard  to  the  personalities  used  by  Prof  Hall,  in  his  remarks  under  consideration,  I 
would  merely  state  that  I  haye  no  reply  in  kind.  I  have  yet  to  learn  that  arguments  used 
either  in  the  discu88ion\>f  scientific  i^ubjects,  or  questions  relating  to  scientific  nomen- 
clature, gain  anything  in  force  or  elegance  by  the  use  of  such  language ;  and,  besides,  for 
other  reasons  that  will  be  readily  appreciated  by  all  gentlemen,  I  would  rather  be  the 
subject  of  a  whole  chapter  of  such  refined  expressions  eyery  day  of  my  life,  than  to  be 
guilty  of  applying  one  of  them  to  Prof  Hall,  or  to  any  other  person,  in  a  soientific  pub- 
lication. 

Ztgospira  subconcava,  M.  and  W. 

PI.  7,  fig.  1  a,  5,  c,  d. 

Shell  very  small,  suborbicular,  subplano-convex,  in  some 
examples  a  little  longer  than  wide,  and  in  others  slightly  wider 
than  long;  cardinal  margins  sloping  from  the  beaks  at  a  vari- 
able, but  always  obtuse,  angle ;  lateral  margins  more  or  less 
rounded,  or  sometimes  obtusely  subangular  at  their  connection 
with  the  more  straightened  cardinal  slopes;  front  generally 
rounded.*  Dorsal  valve  slightly,  or  rather  distinctly,  convex 
on  each  side,  and  concave  along  the  middle,  the  concavity 
being  very  narrow  at  the  beak,  and  widening  rapidly  toward 
the  front.  Ventral  valve  convex  along  the  middle,  and  sloping 
laterally ;  beak  small,  rather  pointed,  curved  nearly  at  right 
angles  to  the  plane  of  the  valves,  and  projecting  slightly  be- 
yond the  hinge.  Surface  marked  by  ten  or  twelve  coarse 
striaB,  or  small  costaB,  some  of  which  bifurcate,  while  two,  on 
the  elevated  part  of  the  ventral  valve,  are  generally  more 
prominent,  toward  the  umbo,  than  the  others.  A  few  com- 
paratively strong,  regular,  concentric  marks  of  growth  are  also 
sometimes  seen  on  the  larger  individuals. 

*In  the  specimen  from  which  our  figures  were  drawn,  the  anterior  margin  is  broken  % 
little,  so  as  to  make  it  sHghtiy  straightcr  than  natural. 
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Length,  0.22  inch;  breadth.  0.21  inch;  convexity,  0.12 
inch. 

Althoogh  we  at  one  time  believed  this  little  shell  to  be  only  a  variety  of 
Z.  cancava  (=Leptoccdta  concava^  Hall),  farther  comparisons  with  New  York 
specimens  of  that  species  have  led  us  to  the  conclusion  that  it  most  be  speci  - 
fically  distinct,  though  an  allied  representative  form.  In  general  appearance, 
size,  &c.,  it  is  much  like  Z,  concava^  but  a  careful  comparison  shows  it  to  differ 
in  the  following  characters:  In  the  first  place,  its  dorsal  valve  is  moderately,  or 
rather  distinctly,  convex  on  each  side,  instead  of  flat;  while  the  concavity 
along  its  middle  is  widest  and  deepest  at  the  /rant,  instead  of  near  the  middle. 
Again,  it  has  a  smaller  number,  and  rather  larger,  as  well  as  more  depressed, 
oostee,  which  become  nearly  obsolete  towards  the  front  and  sides.* 

Figure  1  b  shows  the  convexity  of  the  dorsal  valve  in  the  most  compressed 
specimen  we  have  seen;  while  in  the  only  other  specimen  we  have  showing 
that  valve,  it  b  considerably  more  convex.  In  both  of  these  examples  the  beak 
of  the  dorsal  valve  is  also  somewhat  incurved,  instead  of  straight,  as  in  Z,  conr 
cava. 

Locality  and  position :  Limestone  at  Bailey's  Landing  on  the  Missouri  river, 
in  Perry  county,  Missouri;  of  the  age  of  the  Delthyris  shale,  of  the  N.  Y.  Lower 
Helderberg  (Upper  Silurian)  series. 

Genus  TREMATOSPIRA,  Hall,  1859. 

(Regents'  State  Cab.  Report,  p.  27.) 

TrEMATOSPIRA  ?  IMBRICATA,   Hall. 

PI.  7,  fig  2  a,  6,  c,  <f,  «. 

Leptoealta  imbricaia^  Hall,  1857.     Ann.  Report  Regents  Univ.  N.  T.,  for  1856,  p.  108 ; 
Palaeontology  N.  Y.,  vol.  Ill,  p.  246,  pi.  xxxviii,  fig.  8—18. 

Shell  small,  rhombic-suborbicular,  plano-convex,  or  con- 
cavo-convex ;  length  sometimes  a  little  greater,  and  in  other 
examples  somewhat  less,  than  the  breadth;  cardinal  margins 
sloping  at  various  angles  from  the  beaks;  lateral  margins 
more  or  less  rounded,  or  obtusely  subangular,  front  rather 
irregularly  rounded.  Dorsal  valve  nearly  flat  on  each  side, 
and  more  or  less  concave  in  the  middle ;  beak  not  incurved. 
Ventral  valve  convex  along  the  middle,  and  sloping  to  the 

*  The  costse  on  the  enlarged  figure  1  d  are  represented  proportionally  too  small,  and 
more  numerous  than  they  should  be,  as  well  as  too  strongly  defined  near  the  margins. 
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sides ;  beak  incurved  a  little  beyond  the  hinge.  Surface  orna- 
mented by  about  seven  to  ten  rounded  plications  on  each  valve, 
two  of  which,  on  the  middle  of  the  ventral  valve,  are  larger 
and  more  prominent  than  the  others,  while  the  middle  one  on 
the  other  dies  out  before  reaching  the  beak.  Crossing  the 
whole  are  distinct,  rather  distant,  regularly  arranged,  imbri- 
cating lamellaB  of  growth. 

Length,  0,27  inch;  breadth,  0.23  inch;  convexity,  0,10 
inch. 

We  liaye  seen  only  two  good  specimens  of  this  liUle  shell,  and  of  course  are 
unprepared  to  say  to  what  extent  it  may  yary.  The  two  we  haye  seen  are  pro- 
portionally a  little  narrower  than  most  of  the  New  York  examples  of  T.  imbrx- 
eata^  and  one  of  them  (the  one  we  haye  fignred)  has  the  dorsal  yalye  decidedly 
ooncayCi  though  the  other  has  it  nearly  flattened,  or  yery  slightly  conyex,  on 
each  side,  and  a  little  conoaye  along  the  middle.  Their  costse  are  also  slightly 
larger  and  less  numerous  than  on  the  majority  of  the  New  York  specimens  with 
which  our  comparisons  haye  been  made.  Without  more  specimens,  it  is  not 
possible  to  decide  whether  these  are  specific  differences  or  not,  though  we 
incline  to  the  latter  opinion,  because  the  New  York  specimens  yary  considera- 
bly in  most  of  these  characters. 

We  obserye  Prof.  Hall  states,  on  page  60,  Appendix  D,  of  the  Sixteenth 
Ann.  Report  Regents  Uniyersity  of  New  York,  that  "  Leptoccdia  imhricata 
proyes  to  be  a  Tremato^raJ'  Without  knowing  the  internal  characters  of 
this  species,  we  are  of  course  unprepared  to  express  any  decided  opinion  on 
this  point.  Yet  it  is  worthy  of  note  that,  in  addition  to  the  deeply  concayo- 
eonyex  form  of  some  of  these  shells,  which  would  alone  seem  to  indicate  a  dif- 
ferent arrangement  of  the  internal  spires  from  what  we  see  in  Trematotptray 
we  haye  been  entirely  unable  to  detect  any  traces  of  the  punctate  structure,  at 
least  doubtfully  giyen  as  characteristic  of  the  typical  forms  upon  which  Trema- 
torpira  was  proposed — ^in  either  New  York  or  western  examples  of  the  species 
imbricata.  It  is  possible,  howeyer,  that  yery  careftdly  prepared  sections,  from 
weU  preseryed  examples,  might  show  such  punctures. 

Locality  andpogition:  Same  as  last. 
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Genus  CYRTINA,  Davidson,  1858. 

(tfonogr.  Brit  Garb.  Brach,  p.  66.) 

Cyrtina  Dalmani,  Hall  (sp.) 

PI.  7,  fig.  8  a,  6. 

C^$a.  Dalmaniy  Hall,  1867.     Report  Regents  UniTersity  New  York  for  1866,  p.  64; 
Palaeont.  N.  Y.,  vol  III,  p.  206,  pi.  xxiv,  fig.  1  a-y. 

Shell  small,  trigonal;  very  inequivalvej  hinge  equaling 
the  greatest  breadth,  which  is  usually  nearly  twice  the  length. 
Ventral  valve  very  convex,  or  subpyramidal ;  beak  elevated, 
somewhat  pointed  and  but  slightly  curved,  or  nearly  straight 
area  triangular,  wider  than  high,  distinctly  defined,  flat,  or 
very  slightly  arched;  foramen  narrow,  and  closed  (excepting 
near  the  beak)  by  a  convex  deltidium;  ventral  sinus  of  mode- 
rate depth  and  breadth,  sometimes  angular ;  lateral  slopes  with 
each  four  or  five  simple,  rather  rounded,  or  subangular  plica- 
tions, of  which  the  two  bounding  the  mesial  sinus  are  larger 
and  more  prominent  than  the  others ;  surface  with  concentric 
imbricating  marks  of  growth. 

Length,  0.25  inch ;  breadth,  0.40  inch ;  convexity,  0.25  inch. 

We  liave  only  seen  ventral  valves  of  this  shell,  none  of  which  have  the  area 
'quite  as  high  as  some  individuals  of  the  C.  Dalmani',  but  as  that  form  varies 
considerably  in  this  respect,  and  we  have  been  unable  to  discover  any  reliable 
specific  differences  in  the  few  specimens  yet  seen  of  the  shell  under  considera- 
tion, we  can  but  refer  it  to  the  New  York  species.  Although  we  have  not  seen 
the  interior,  and  Hone  of  our  specimens  are  in  a  condition  to  show  the  shell  struc- 
ture, we  can  scarcely  doubt  that  it  is  a  CysHna,  since  we  can  see  that  it  has  a  dis* 
tinct  mesial  septum  extending  to  and  apparently  connecting  with  the  interior  of 
the  deltidium,  as  is  the  case  with  some  species  of  that  group,  but  unknown,  we 
believe,  in  Cyrtia,  The  interior  of  the  New  York  specimens  have  not  been 
illustrated,  but  the  shell  is  described  as  being  "  granulo-punctate." 

Locality  ami  position  :     Same  as  last. 
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Gexus  SPIRIFEK,  Sowerby,  ISlo. 

ilf^ii.  Cocch^  ToL  n,  p.  A%) 

SuBGEXTS  TRIGOXOTRETA,  Koenig,  1825. 

SPmiFER  PERUUfELLOSUS,  HalL 
PI.  7,  65.  »«,*. 


S^/€r peHameC^M.  Hall,  1857.     Re^^nu*  Report  rnirer^itT  of  X.  T.,  for  185«,  p.  57. 
'^rr^nteOMio,  Hall,  1S59.     Palvont  N.  Y.,  toI.  HI,  pi  iOI,  pL  xxri,  Sg.  1-1. 


Otb  speeimens  of  this  shell  sre  too  imperfect  to  enshle  u  to  gire  m  foU  des- 
eriptloo,  or  to  compare,  in  detail,  all  its  ehancters  with  the  New  York  species. 
^  iu,  howerer,  as  they  show  its  specific  characters,  it  seems  to  agree  exactly 
with  &  pgrfawidlonts,  None  of  them  are  as  large  as  the  larger  indrridnals  of 
the  species  finind  in  the  east,  hat  thej  show  the  same  rath^  l^^vg^y  ronnded 
plications,  erosecd  hj  dbtinctlj  projecdng,  nndolating  lamdbe  of  growth, 
marked  hj  traces  of  tcij  fine  radiating  strise.  As  in  the  New  Fork  examples, 
the  mesial  fold  of  the  dorsal  valre  is  prominent  and  loond;  and  the  heak  and 
area  of  the  Tentnd  yalre  distinctly  incnrved. 

Locality  and pontum :  BaOej's  Landing,  Porrj  oovnty,  Missouri;  from  a 
limestone  of  the  age  of  the  Delthjris  shalj  limestone  of  the  New  York  Lower 
Hdderberg  Group.    Upper  Silurian. 
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Genus  PLATYCERAS,  Conrad,  1840. 

(Pabeont.  X.  T^  p.  *«.) 

lUifcerm,  ConuB,  1840.    Ann.  Report  Paleont.  X. T,  pi  t05 ;  Hall  (1859),  Report  Re- 

genu  UniTersitj  X.  Y..  p.  16;  PateonL  N.  Y..  toL  III  (1857X  p.  «»  ;  M«nt  and 

Worrais,  (1866),  Proc  Acad.  Xat.  ScL,  Philad.,  p.  202. 
AeroemBa^  Phillips,  1841.     Palaeoxoic  Fossils,  p.  93;  R<exkk  (184S),  VersL  d.  Hangeb., 

PL  iS;  de  KosrucK  (184SX  Terr.  HooUL,  p.  S$2;  Hall  (1852X  Pabeont.  N.  Y.,  toL  II, 

piSia. 
Otfmhu,  in  part,  of  aothor«  (not  If orrron  ?  ) 

The  genns  Platyceras  was  proposed  hj  Mr.  Conrad  fw  a  gronp  of  shells, 
mainly  if  not  entirely  confined  to  the  Palieoioic  rocks,  and  most  generally 
referred  hy  European  authors  to  Montfort's  genus  C^apuhuy  published  in  1810 
(jizPiUopnSy  Lemarck,  1812).  Mr.  Conrad's  description  of  this  genus  reads  as 
follows :  — 
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"  I  propose  to  grpap  in  this  genus  the  Pileopsis  tubt/er^  P.  vetusta  and  Nerita 
Tialiotis,  Sowerhy,  and  perhaps  Bellerophon  comuarietes.  These  shells  are  sub- 
oval,  or  subglobose,  with  a  small  spire,  the  whorls  of  which  are  sometimes  free 
and  sometimes  contiguous ;  the  mouth  is  generally  campanulate  or  expanded/' 

Daring  the  following  year,  Prof.  Phillips  proposed  in  his  "Palaeozoic  Fossils," 
the  name  Acroadia,  for  this  same  group  of  shells,  with  the  following  des- 
cription :  — 

"  Provisional  characters, — Obliquely  spiral,  the  apex  free,  the  aperture  ample, 
without  columella,  a  sinus  in  the  right  lip/'  He  mentions  but  the  two  species, 
Pileopsis  vetusta,  Sowerby,  and  a  new  species  of  his  own,  A.  sigmoidalis,  both  of 
which  are  typical  species  of  Platyceras. 

In  this  country  Mr.  Conrad's  name  has  been  generally  adopted  for  these 
shells,  which  is  certainly  proper,  if  we  separate  them  from  CapvIuSy  since  his 
name  has  priority  of  date  over  that  proposed  by  Prof.  Phillips.  Although 
agreeing  with  those  who  regard  these  shells  as  being  probably  distinct  from  the 
existing  genus  CapuluSj  we  believe  they  are  more  nearly  allied  to  that  group 
than  is  generally  supposed  to  be  the  case  by  most  American  PalsBontologists. 
The  only  reason  assigned  by  Prof.  Hall  for  separating  them  from  the  modern 
genus  is  that  he  had  never  observed  in  them  any  traces  of  the  peculiar  horse- 
shoe shaped  muscular  scar  so  conspicuous  in  the  genus  Capulus  *  We  have, 
however,  found  a  similar  muscular  impression  in  two  distinct  species  of  this 
genus,  one  of  which  seems  to  be  a  variety  of  P,  subrectum,  Hall,  from  the 
Keokuk  group,  while  the  other  is  a  new  species  described  by  us  in  this  volume, 
under  the  name  P.  suhplicatum,  from  the  Waverly  group,  of  Ohio.  In  both  of 
these,  internal  easts  show  an  elongated  muscular  impression  on  each  side,  con- 
nected by  a  linear  band  passing  around  behind.  It  is  also  worthy  of  note  that 
both  of  these  species  belong  to  the  nearly  or  quite  straight  section  of  the  genus, 
for  which  Prof.  Hall  at  one  time  proposed  the  name  Orthonychta,f  and,  hence, 
are  less  nearly  like  the  modem  typical  forms  of  the  genus  Oaptdus,  than  the 
majority  of  the  Palseozoic  species. 

A  careful  examination  of  extensive  collections  of  these  shells,  from  our 
western  palaeozoic  rocks,  has  also  led  us  to  believe  that  the  animal  was  probably 
similar  in  habits  to  Capulm  and  other  types  of  the  family  GaptdidsRy  to  which 
they  evidently  belong,  |  in  being  sedentary.     This  is  shown  by  specimens  found 

♦Twelfth  Annual  Report  Regents  University  New  York,  p.  16,  1869. 

t  Report  Fourth  District  New  Tork,  1848 

{In  a  sheet  entitled  <*Iowa  Geological  Sarvey,  Supplement  to  vol.  I,  part  ii,  1859,** 
issued  in  18S0,  Prod  Hall  described  a  patelliform  PtaJtyctraSy  from  Nauroo,  Illinois,  under 
the  name  of  P,  JissureUa^  which  he  says  has  a  perforation  just  anterior  to  the  apex. 
Although  this  is  merely  mentioned  as  a  specific  character,  distinguishing  it  from  an  other- 
wise similar  species,  described  in  the  same  paper,  Oonchologists  will  readily  understand 
that  such  an  opening,  near  the  apex  of  the  shell,  if  natural,  must  have  been,  judging  from 
all  analogy,  for  an  excurrent  or  anal  siphon,  as  in  the  FitsuniMc^  and  hence  would  not 
49    August  18, 1868. 
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attached  to  crinoids  and  other  objects  in  sach  a  manner  that  the  Binnorities  of 
the  lip  exactly  correspond  to  the  irregularities  of  the  surface,  to  which  they  are 
attached.  For  instance,  we  haye  now  before  us  one  of  these  shells  attached  to 
the  side  of  a  Pentremites  Godoni^  so  as  entirely  to  cover  one  of  the  pseud- 
ambulacral  fields  and  two  of  the  intermediate  areas,  and  yet  the  sinuosities  of 
its  lip  conform  so  exactly  to  the  irregularities  of  the  side  of  the  PetUremite  that 
the  connection  looks  as  if  it  might  have  been  air  tight.  The  corresponding  undu- 
lations of  the  lines  of  growth  likewise  show  clearly  that  this  nice  adaptation  of  the 
margins  of  the  lip  to  the  irregularities  of  the  surface  of  the  Pentremite  could 
not  have  resulted  from  accidental  pressure  when  the  edge  of  the  lip  was  some- 
what yielding,  since  the  curves  in  the  marks  of  growth  are  seen  to  extend  i^ 
the  sides  of  the  shell  some  distance  from  the  margin,  where  there  could  have 
been  no  flexibility. 

This  habit  of  attaching  themselves  to  crinoids,  has  led  some  to  think  the 
crinoids  were  in  the  act  of  devouring  these  mollusks  at  the  moment  when  they 
perished,  and  that  these  mollusks  constituted  the  chief  food  of  the  crinoids. 
So  far  as  our  observations  go,  however,  we  do  not  think  the  evidence  sufficient 
to  establish  this  conclusion,  since  these  shells  are  as  often  attached  to  the  side 
of  the  crinoid  below  the  horizon  of  the  arms  as  to  the  summit,  and  hence  out 
of  reach  of  the  mouth,  while  the  conformity  of  the  margins  of  the  shell  to  the 
inequalities  of  the  surface  to  which  they  are  found  attached,  rather  indicate  that 
they  grew  there.  The  probability  seems  to  be,  that  like  various  other  sedentary 
marine  animals,  these  mollusks,  in  their  very  young  state,  floated  freely  about 
until  they  found  a  suitable  place  to  attach  themselves.  We  were  at  one  time 
inclined  to  think  there  might  also  be  some  reason  for  believing  that  the  adult 
shell,  at  least  sometimes,  changed  its  station,  from  the  fact  that  in  some  instances 
we  observe  the  lines  of  growth  indicating  strong  sinuosities  in  the  lip  during  a 
part  of  the  growth  of  the  sliell,  which  afterwards  became  suddenly  obliterated, 
to  give  place  to  a  different  set  of  irregularities,  as  if  .the  animal  had  changed 
its  station  and  adapted  the  sinuosities  of  its  lip  to  a  new  surface.  This,  how- 
ever, may  have  been  produced  by  the  lateral  expansion  of  the  lip,  by  which  it 
was  brought  into  contact  with  different  inequalities  as  the  shell  increased  in 
size,  or  from  accidental  breaks  in  the  lip,  during  the  life  of  the  animal.  We 
have  no  evidence  that  they  possessed  the  power  of  excavating  a  depression  in 
the  surface  of  attachment,  as  in  AmaUhea,  or  of  secreting  a  shelly  layer  or 
support  under  the  foot,  as  in  Etppan^x, 

only  remove  the  species  from  the  genus  PlatyeenUy  but  from  the  family  UajmUda^  and  place 
it  in  the  FUstirdUda^  regarded  by  some  systematists  as  belonging  to  a  distinct  order  from 
that  including  the  Capulidot.  A  careful  examination,  however,  of  the  typical  specimen 
of  P.fiuweUa^  and  other  examples  of  the  same  species  from  the  original  locality,  now  in 
the  possession  of  one  of  the  writers,  leads  us  to  think  the  perforation  alluded  to  (which  only 
exists  in  one  of  the  specimens),  is  almost  beyond  doubt  an  accidental  break  in  the  shell, 
and  not  a  natural  perforation. 
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Prof.  Hall  has  proposed  to  establish  two  sabordinate  groups  under  this 
genus,  more  or  less  distinct  from  the  typical  forms  of  Plaiycera*,  These  may 
be  distinguished  thus :  — 

1.  PlatycercUy  Conrad.  (Typical.)  Shell  with  apex  incurved  or  spiral; 
surface  concentrically  striated,  sometimes  radiately  plicate,  rarely  spiniferous. 
Ptleopgis  tubi/er,  Sow. 

2.  Orthan^chia,  Hall.  Shell  arched  or  straight,  with  concentric  striao. 
Platyceras  tubrectum^  Hall. 

3.  Igoceras,  Hall.  Differing  from  the  last  in  having  the  surface  cancellated. 
Ex.  P.plicatum^  Conr.  (sp.) 

It  is,  however,  often  very  difficult  to  distribute  the  species  into  these  groups, 
owing  to  the  numerous  gradations  by  which  they  blend  into  each  other. 


Platyceras  sitbundatum,  M.  and  W. 

PI.  7,  fig.  18  a,  h,  and  14  a,  b. 
Compare  Ftatyctraa mti2HnmMi/tim,  and P,  inUrmedium,  Hall;  Palseont  N.  Y.,  vol. m,  pi  68. 

Shell  obliquely  irregular-oval,  composed,  at  maturity,  of 
about  three  and  a  half  rounded  volutions,  the  first  two  and 
a-half  or  three  of  which  increase  rather  rapidly  in  size,  are 
closely  coiled  together,  and  depressed  with  the  spire  on  a  le\  el 
with,  or  below,  the  upper  side  of  the  outer  turn ;  body  por- 
tion, in  adult  shells,  very  rapidly  expanding,  so  as  to  cause 
the  upper  side  to  rise  considerably  above  the  inner  turns,  with 
which,  however,  it  continues  very  nearly  or  quite  in  contact, 
even  at  the  aperture,  which  is  large  and  subcircular,  or  trans- 
versely oval ;  lip  with  its  margin  all  around,  excepting  on  the 
inner  side,  undulated  in  adult  shells,  so  as  to  form  some  eight 
or  ten  more  or  less  defined  sinuses,  with  projecting  processes 
between.  Surface  in  the  young  shell  with  fine,  somewhat 
undulated,  striae  of  growth,  which  in  the  adult  become  more 
strongly  defined,  and  more  distinctly  undulated  towards  the 
aperture,  as  they  cross  short,  more  or  less  distinct,  longitudi- 
nal ridges,  or  obscure,  rounded  plications,  developed  there. 

Greatest  length  of  an  adult  shell,  1.90  inches;  transverse 
diameter  of  the  aperture,  1.40  inches ;  height  of  same,  about 
1.30  inches. 
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Altbough  this  shell  resembles  several  of  the  New  York  forms,  and  we  at  one 
time  sapposed  it  to  be  the  P,  Gebhardi,  further  comparisons  with  good  speci- 
mens of  that  species,  and  P.  ventricotum^  from  New  York,  and  Comberland, 
Maryland,  have  led  us  to  the  conclusion  that  it  cannot  be  properly  referred  to 
either  of  those  forms.  At  any  rate,  it  differs  from  them  both,  as  well  as  from 
some  of  the  other  more  or  less  similar  New  York  forms,  upon  quite  as  good 
characters  as  those  by  which  they  are  dbtinguished  from  each  other.  From 
P.  Gebhardi  and  P.  ventricosum  it  differs  in  having  the  body  whorl  rather  dis- 
tinctly plicated,  and  nearly  or  quite  contiguous  at  the  aperture,  and  its  lip 
strongly  undulated  or  sinuous  all  around,  excepting  on  the  inner  side,  in  adult 
specimens.  Its  volutions  also  expand  more  rapidly  than  those  of  P.  Gfhhardt, 
In  the  subplicate  character  of  its  body  volution,  and  its  undulated  or  sinuous 
lip,  it  resembles  P.  muUmnuatum,  Hall ;  yet  it  differ?  from  that  shell  in  having 
Its  spire  more  depressed,  its  volutions  more  rapidly  expanding,  and  the  last  one 
never  becoming  distinctly  free,  while  they  are  all  without  traces  of  plications, 
excepting  the  last  one  near  the  aperture.  In  some  respects  it  is  more  nearly 
like  P.  intemmiium^  Hall,  but  it  differs  from  that  form  in  not  having  the  body 
straight  and  free,  and  in  having  its  lip  more  strongly  undulated  and  plicated, 
as  well  as  in  having  its  apex  more  spiral. 

We  are  aware  that  there  is  great  difficulty  in  separating  the  species  of  such 
shelU,  and  that  after  all  the  care  and  study  that  can  be  bestowed  upon  them, 
we  cannot  always  feel  quite  confident  that  our  conclusions  are  free  frt)m  error. 
We  can  only  say,  honever,  that  with  an  earnest  desire  to  identify  the  shell 
nnder  consideration  with  some  of  the  New  York  species,  we  have  felt  that  we 
would  be  more  liable  to  err  in  doing  so,  than  to  regard  it  as  a  distinct  species, 
and  that,  if  the  characters  relied  upon  to  distinguish  the  several  New  York 
forms  mentioned  are  valid  specific  distinctions,  our  shell  cannot  be  properly 
referred  to  any  of  them. 

It  is  proper  that  we  should  explain  here,  that  the  irregularities  in  the  dorsal 
outline  of  our  figure  14  a,  are  due  to  some  adhering .  portions  of  the  matrix. 
A  fracture  across  the  spire  of  this  specimen  also  shows  that  it  has  the  same 
Domber  of  turns  seen  in  figure  13  6.  The  adhering  portion 'of  the  matrix  that 
hides  the  smaller  turns  of  the  spire,  also  makes  the  body  volution  appear  quite 
free  from  the  spire.  The  lip,  however,  comes  very  nearly  or  quite  in  contact 
with  Uie  recurved  spire,  as  may  be  seen  by  the  other  view  of  the  same  speci- 
men, represented  by  figure  14  h. 

Locality  and  po$ition:  Bailey's  Landing,  Perry  county,  Missouri;  in  lime- 
stone representing  the  "Shaly  Limestone"  of  the  N.  Y.  Lower  Helderberg 
series.     Upper  Silurian. 
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Platyceras  spirale,  Hall. 

PI.  7,  fig.  12  a,  6,  e. 
PUxtyeeras  ipirale,  Hall,  1869.    Palaeont.  New  Tork,  vol.  Ill,  p.  881,  pi.  68,  fig.  4-9. 

Shell  having  a  more  or  less  irregularly  elongated,  and 
twisted,  very  rapidly  ascending,  spiral,  or  subspiral  form ;  the 
few  turns  being  more  or  less  rounded,  rather  slender,  and 
widely  disconnected,  or  drawn  out,  excepting  at  the  apex,  . 
where  the  small  first  volution  is,  in  most  examples,  abruptly 
and  closely  coiled.  Aperture  subcircular,  and,  in  large  shells, 
expanded;  lip  somewhat  sinuous.  Surface,  in  young  shells, 
smooth,  excepting  fine,  rather  obscure  lines  of  growth ;  but  in 
adults,  with  usually  a  few  longitudinal  plications  on  one  side, 
crossed  by  stronger,  undulating  marks  of  growth. 

Large  specimens  of  this  species  sometimes  attain  a  length  of  two  and  a  half 
inches,  with  an  aperture  expanded  to  one  and  a  quarter  inches  in  diameter.  It 
is  a  very  variable  shell,  in  general  form,  but  always  has  its  whorls  much  drawn 
out,  excepting  the  first  one  or  two.  Our  specimens  agree  quite  as  well  with 
New  York  examples  of  P,  spirale,  as  the  latter  do  with  each  other.  Those  we 
have  figured  haye  the  apex  of  the  spire  broken  away,  but  another  smaller  one, 
too  much  enveloped  in  the  matrix  to  be  readily  drawn,  shows  that  its  apex  is 
closely  coiled,  as  in  the  New  York  specimens.  Another  larger  individual,  also 
mainly  embedded  in  the  matrix,  has  the  plications  as  well  defined  on  one  side 
as  in  figure  8,  of  the  New  York  illustrations  cited  above. 

LocaMty  and  position:  Bailey's  Landing,  Perry  county,  Missouri;  Lower 
Helderberg  division  of  the  Upper  Silurian. 


Platyceras  (Oethonychia)  pyramu)Atum,  Hall  ? 

PL  7,  fig.  u. 

Platyeera»  pyramidatum   Hall,  1859.    Palaeont.  N.  Y.,  vol  m,  p.  886,  pL  «4,  fig.  7 , 
and  d. 

Shell  subpyramidal,  or  subcorneal,  being  nearly  or  quite 
straight,  and  much  expanded,  except  at  the  apex,  which  is 
more  or  less  attenuated ;  aperture  subcircular,  or  irregularly 
subquadrangular,  in  consequence  of  the  development  of  a  few 
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irregular,  large  obtuse  folds  around  the  lower  part  of  the  shell ; 
lip  with  a  few  broadly  rounded  irregular  undulations,  or  shal- 
low sinuosities.  Surface  marked  by  lines  of  growth,  which  are 
obsolete  above,  but  become  stronger  and  distinctly  undulated 
parallel  to  the  outline  of  the  lip,  below  the  middle. 

Length  of  a  specimen  with  a  part  of  the  apex  broken  away, 
2.10  inches;  breadth,  about  1.40  inches. 

This  shell  agrees  in  its  general  appearance  with  P,  pyramidatumy  and  most 
probably  belongs  to  that  species;  but  as  we  have  only  a  single  imperfect  speci- 
men for  comparison,  and  the  typical  specimens  upon  which  the  species  pyra- 
midatum  was  founded  (or  at  any  rate  those  figured),  are  merely  imperfect  casts, 
the  identification  can  only  be  regarded  as  provisional.  It  will  be  obserred  that 
our  figure  represents  the  shell  as  being  more  ventricose  in  the  middle,  and  less 
expanded  at  the  aperture,  than  the  New  York  species.  This,  howeyer,  is 
partly  due  to  distortion,  from  accidental  pressure.  The  specimen  shows  na 
traces  of  the  longitudinal  striae,  doubtfully  given  as  one  of  the  characters  of 
the  New  York  shell. 

It  is  not  possible  to  say  whether  the  apex  in  these  shells  was  straight  or 
curved,  from  our  specimen,  or  those  figured  in  the  New  York  Palseontology,  in 
all  of  which  it  is  broken  away. 

Locality  and  position  i    Same  as  last. 


ARTICULATA. 

CRUSTACEA. 
Genus  ACIDASPIS,  Murchison,  1839. 

(Sil.  Sjrst,  Yol.  11,  p.  658.) 

AciDASPis  HAMATA,  Conrad  (sp.) 

PI.  7,  fig.  16. 

JDiermiurui  hamaiuM,  CoifiUD,  1841.    Ann.  Report  Pal»ont.  N.  Y.,  p.  48,  pi.  — ,  fig.  1. 
Acidaspu  hamata,  Hall,  1859.     Pal©ont.  N.  Y.,  vol.  IH,  p.  871,  pi.  Ixxix,  fig.  15-19. 

Of  this  species,  we  have  but  the  single  fragment  figured,  which  consists  of 
the  curioos  bifurcating  appendage  extended  from  the  back  part  of  the  head,  in 
the  form  of  two  elongated,  hooked  spines.  The  hooked  extremities  ourye  down 
into  the  matrix,  and  are  not  seen  in  oar  figure* 
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Although  this  fragment  agrees  well  with  the  corresponding  part  of  Conrad's 
species,  so  far  as  can  be  seen,  we  can  not  be  positively  sure  that  it  is  really  the 
same,  for  there  might  be  two  otherwise  distinct  species  agreeing  exactly  in  this 
appendage. 

Locality  and  position :     Same  as  last 


Genus  DALMANITES,  Auct. 

(Dalmania,  Emmrioh,  1845  (not  Rob.,  1880),— Odbn/ocAiZe,  Gorda,  1847  (not  Lap.,  1884.) 

Dalmanites  tridentiperus,  Shumard. 

PI.  7,  fig.  16. 
Dalmania  iridentifera^  Shumard,  1855.    Geol.  Report  Missouri,  p.  199,  pi.  B,  fig.  8  a,  6. 

"  Head  sub-semicircular,  but  little  elevated,  granulose ;  ex- 
ternal border  wide,  slightly  raised,  and  with  a  broad  shallow 
groove  extending  nearly  the  entire  length;  front  extended 
into  a  remarkable  three-lobed  process,  about  four  lines  wide  at 
•  the  base,  and  three  and  a  half  lines  long ;  the  lobes  angulated 
and  bent  slightly  upwards ;  one,  a  little  largest,  projects  for- 
ward from  the  middle  of  the  process,  and  occupies  about  half 
its  length ;  the  others  arise  from  behind  the  central  lobe,  and 
project  laterally,  one  on  either  side,  their  extremities  being 
about  five  lines  apart.  On  each  side  of  the  process  the  border 
is  notched  about  half  its  width.  The  genal  angles  are  broad, 
flattened-convex,  and  slightly  curved  at  the  tip;  their  length 
about  equal  to  the  head,  exclusive  of  the  frontal  process. 
Glabella  very  moderately  convex;  frontal  lobe  transverse, 
somewhat  lozenge-shaped,  with  the  angles  rounded,  occupying 
more  than  one-half  the  length  of  the  glabella,  including  the 
occipital  ring,  and  separated  from  the  cheeks  by  a  well-defined 
dorsal  furrow,  which  becomes  obsolete  in  front ;  lateral  fur- 
rows well  impressed,  and  extending  rather  more  than  one-third 
the  distance  across  the  glabella;  anterior  pair  directed  ob- 
liquely backwards,  forming,  with  the  axis,  an  angle  of  about 
seventy  degrees;  second  pair  directed  forwards ;  posterior  pair 
transverse.  Eyes  large,  lunate,  very  close  to  the  glabella,  and 
extending  from  the  occipital  to  the  anterior  lateral  furrows. 


i 
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The  visual  surface  of  each  eye  contains  about  38  vertical  rows 
of  lenses,  the  maximum  number  of  a  row  being  ten,  the  whole 
number  about  350.     The  cheeks  are  very  slightly  convex." 

*'Pygidium  sub-trigonal,  flattened-convex ;  border  from 
a-half  to  a  line  wide,  prolonged  posteriorly  into  a  pointed 
spine  from  one  to  two  lines  long.  Axis  but  little  raised  above 
the  lateral  lobes,  forming  about  one-fourth  the  entire  width, 
tapering  gradually,  rounded  and  slightly  prominent  at  the 
extremity,  from  which  an  obscure  carina  extends  to  the  cau- 
dal spine;  rings  fourteen,  flattened-convex,  separated  by  nar- 
row grooves;  lateral  lobes,  with  nine  or  ten  segments,  gently 
curved,  and  their  extremities  coalescing  with  the  border;  fur- 
rows rather  wide  but  shallow,  each  with  two  shallow  pits  near 
the  border,  separated  by  a  slightly  raised  carina." 

Having  but  fragments  of  this  species,  and  believing  tbat  it  will  probably  be 
found  in  the  same  rock  in  the  south-western  part  of  this  State,  we  have  thought 
it  desirable  to  give  Dr.  Shumard's  entire  description  for  the  use  of  students  who 
may  not  have  access  to  the  Missouri  Report,  as  it  was  drawn  up  from  much 
better  specimens  than  those  we  have. 

Our  figured  specimen  shows  only  the  under  side  of  the  margin  of  the  head, 
with  its  tridentate  anterior  process,  and  produced  posterior  lateral  spines.  It 
will  be  observed,  that  the  divisions  of  the  tridentate  process  appear  not  to  be  so 
long  and  pointed  as  in  Dr.  Shumard's  figure.  This,  however,  is  due  to  the 
fact  that  these  divisions  curve  upwards  so  as  to  be  partly  hidden  in  the  matrix, 
as  we  have  ascertained  since  the  figure  was  drawn,  by  working  away  some  of 
the  surrounding  rook.  Its  anterior  margins,  immediately  on  each  side  of  the 
tridentate  process,  are  also  less  sinuous  than  in  Dr.  Shumard's  figure.  But  as 
our  specimen  came  from  the  same  locality  and  position  as  his,  we  can  but  regard 
this  difference  as  being  due  either  to  the  fact  that  our  specimen  shows  only  the 
under  side,  and  his  the  upper,  or  to  a  slight  individual  variation. 

This  species  is  evidently  a  representative  of  the  New  York  Shaly  Limestone 
D,  tridens,  of  Hall,  which  has  the  same  kind  of  a  tridentate  process,  though 
much  longer,  extending  from  the  anterior  margin  of  the  head.  It  is  interest- 
ing to  see  so  many  representative  forms  of  the  New  York  Shaly  Limestone 
fossils  at  this  western  locality. 

Locality  and  position:  Bailey's  Landing,  Perry  county,  Missouri;  Shaly 
Limestone  of  the  Lower  Helderberg  Group  of  the  N.  Y.  Upper  Silurian. 


DEVONIAN  SPECIES. 


FOSSILS  OF  THE  ORISKANT  GROUP. 


MOLLUSOA. 

BRAOHIOPODA. 

Genus  LEPT^NA,  Dalman,  1827. 

(Uppetalln.  af  Terebr.) 

LePT^NA  ?  NUCLEATA,  Hall. 
PI.  8,  fig.  8  a,  6,  e,  d, 

Leptcma  nwleata^  Hall,  1867.     Ann.  Rep.  Regents  Uniy.  N.  T.,  for  1866,  p.  47. 
Leptaenaf  nueleata^  Hall,  1569.     Pftlaeont.  N.  T.,  vol.  Ill,  p.  419,  pi.  zciv,  fig.  1  a,  (,  c,  d. 

Shell  very  small,  semicircular,  concavo-convex,  greatest 
breadth  on  the  hinge  margin;  length  from  three-fourths  to 
two-thirds  the  breadth ;  lateral  extremities  rather  acutely  an- 
gular, or  forming  less  than  right  angles ;  front  regularly  semi- 
circular in  outline.  Ventral  valve  very  gibbous  in  the  central 
region,  with  lateral  extremities  compressed;  beak  strongly 
incurved,  with  its  point  extending  a  little  beyond  the  hinge 
margin ;  area  very  narrow,  and  rendered  oblique  by  the  curv- 
ing of  the  beak ;  interior  with  a  prominent  linear  mesial  ridge, 
or  low  septum,  extending  from  the  beak  nearly  to  the  middle 
of  the  valve,  and  leaving  a  very  distinct  slit  in  the  beak  of 
internal  casts.*     Dorsal  valve  moderately  concave,  and  rough- 

*  This  slit  is  carried  a  little  too  far  forward  in  fig.  8  dy  and  shoold  end  more  abruptly. 
-^50  August  10, 1868. 
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ened  internally  by  sharply  elevated  radiating  lines,  more  or 
less  broken  up  into  projecting  points,  over  a  fan-shaped  area, 
occupjdng  most  of  the  interior  surface ;  beak  and  area  obso- 
lete; cardinal  process  prominent,  narrowed  at  the  base,  and 
faintly  trifid  at  the  extremity,  like  that  of  some  species  of 
Productus.  Surface  of  both  valves  smooth,  excepting  a  few 
subimbricating  marks  of  growth.  (Muscular  scars  unknown.) 
Length,  0.15  inch;  breadth,  0.20  inch;  convexity,  about 
0.10  inch. 

This  curiooB  little  shell  does  not  present  the  form  or  internal  characters  of 
Leptstna^  and  will  probahlj  be  found  to  be  a  new  generic  type.  As  we  only 
know  it  from  moulds  and  oasts  in  the  matrix,  however,  we  prefer  to  leave  it 
provisionaUy  under  the  name  Leptaena^  rather  than  attempt  to  found  a  new 
genus  upon  such  inferior  specimens  as  we  have  yet  seen.  It  seems  to  agree 
exactly  with  the  New  York  species,  which  is  not  yet  known  to  occur  at  any 
other  western  locality. 

Loccdity  and  position :  Cherty  limestone,  belonging  to  the  horizon  of  the 
Oriskany  sandstone  of  the  New  York  Devonian  series;  Township  14,  Range  2, 
Alexander  county,  Illinois. 

Genus  EHYNCHONELLA,  Fischer,  1809. 

(Mem.  Soc.  Imp.  Mosc.  11.) 

Rhtnchonella  speciosa,  Hall. 

PI.  8,  fig.  9. 

BkyncnoneUa  tpeehsa^  Hall,  1867.    Report  Regents  ITuiyersitj,  N.  T.,  for  1859,  p.  81 ; 
Palaeont.  N.  Y.  (1859),  voL  m,  p.  444,  pi,  ciii  A,  fig.  1— «. 

Shell  attaining  a  large  size,  sub-equivalve,  in  young  exam- 
ples subovate,  becoming  longitudinally  oblong-oval,  and  ex- 
tremely gibbous  in  adult  specimens,  which  are  often  longer 
than  wide ;  without  mesial  fold  or  sinus  in  either  valve ;  sides 
flattened  and  often  more  or  less  straightened,  and  nearly  par- 
allel, or  but  slightly  convex;  front  subtruncated,  or  more  or 
less  rounded;  anterior  and  lateral  margins  of  both  valves  ab- 
ruptly curved,  or  deflected  towards  each  other,  and  united  by 
deeply  interlocking,  sharply  angular  serratures.  Dorsal  valve 
very  convex,  but  somewhat  flattened  on  top ;  beak  regularly 
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incurved ;  cardinal  margin  deeply  sinuous  on  each  side  of  the 
beak  for  the  reception  of  corresponding  rounded  prominences 
of  the  margin  of  the  other  valve ;  interior  provided  with  a 
thickened  cardinal  process,  from  which  a  prominent  mesial 
septum  extends  forward  towards  the  middle  of  the  valve. 
Ventral  valve  somewhat  less  convex  than  the  other,  which  it 
nearly  resembles  in  other  respects,  excepting  that  its  rather 
obtuse  beak  is  a  little  more  prominent  and  arched  over  that 
of  the  other  valve ;  entire  breadth  of  deflected  anterior  mar- 
gin somewhat  prominent,  and  occupying  a  corresponding  broad 
shallow  sinuosity  of  the  margin  of  the  other  valve.  Surface 
of  both  valves  ornamented  with  numerous,  simple,  regular 
plications,  which  are  flattened  or  rounded  on  the  posterior 
portions  of  the  valves,  but  become  more  prominent  and  suban- 
gular  on  the  front. 

Length  of  an  adult  shell,  2.07  inches;  breadth,  1.44  inches ; 
convexity,  about  1.50  inches. 

This  is  one  of  the  largest  and  most  symmetrical  species  of  the  genus  known. 
It  is  remarkable  for  haying  neither  mesial  fold  nor  sinus,  the  valves  being  nearly 
equally  convex.  We  are  not  aware  of  its  occurrence  at  any  other  western 
locality. 

Locality  and  position :  Bald  Eock,  Jackson  county,  Illinois;  in  a  light 
gray  subcrystalline,  cherty  limestone,  of  the  age  of  the  Oriskany  sandstone,  of 
the  New  York  Devonian  series. 

Genus  EATONIA,  Hall,  1857.* 

(Regents'  State  Gab.  N.  H.  Report  for  1866,  p.  90.) 

Eatonia  peculiaris,  Conrad,  sp. 

PI.  8,  fig.  2a,b,e,  d. 

Atrypa  pecuUarUf  Oonrad,  1841.  Annual  Report  Palaeontology  N.  T.,  p.  66  ;  Vanuzkm, 
(1842),  Geol.  Repurt  Third  Dist.  N.  T,,  p.  128,  fig.  8;  Hall  (1848),  Qeol.  Report 
Fourth  Diet,  p.  148. 

jEtU<miapeeuiiari$,  Hall,  1869.  Twelfth  Ann.  Rep.  Regents  Uniy.  N.  T.,  p.  87.  fig.  1-1; 
Paladont.  N.  T.,  yoL  m  (1869),  p.  244,  pL  xxxyiu,  fig.  21-26,  and  pi.  ci,  fig.  2. 

Shell  rather  under  medium  size,  slightly  longer  than  wide, 

*  Prof.  Hall  used  the  name  Baioma  in  1867,  in  the  Regents*  Report  for  1866,  but  he 
did  not  describe  the  genns  until  1869. 
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or  with  length  and  breadth  nearly  equal,  becoming  rather  con- 
vex in  adult  examples,  greatest  convexity  and  breadth  gene- 
rally in  front  of  the  middle;  subtruncated,  or  more  or  less  promi- 
nent in  outline  in  front;  sides  converging  more  or  less  rapidly 
to  the  beaks.  Dorsal  valve  more  convex  than  the  other,  par- 
ticularly in  the  middle,  thence  rounding  oflF  rather  rapidly  to 
the  sides ;  anterior  margin  rising  in  the  middle  to  a  more  or 
less  prominent  mesial  fold;  beak  incurved.  Ventral  valve 
compressed,  convex  near  the  beak,  and  flattened,  or  a  little 
concave  towards  the  sides,  which  are  so  abruptly  deflected  at 
right-angles  to  the  flattened  disc,  as  to  present  distinctly 
rectangular  margins  from  near  the  beak  to  the  front;  anterior 
margin  curving  abruptly  towards  the  other  valve,  and  pro- 
duced into  a  tongue-shaped  projection,  filling  a  corresponding 
sinuosity  (not  an  imargination)  in  the  front  of  the  dorsal  valve, 
on  each  side  of  which  the  immediate  edges  of  both  valves 
show  a  few  crenatures,  or  rudimentary  plications,  scarcely 
visible  externally;  beak  a  little  more  prominent  than  that  of 
the  other  valve,  and  somewhat  arched,  with  a  small  rounded 
terminal  foramen.  Surface  marked  with  small,  moderately  dis- 
tinct, bifurcating  radial  striae,  one  of  which  is  sometimes  a  little 
larger  than  the  others  in  the  middle  of  the  mesial  sinus  of  the 
ventral  valve,  and  corresponds  to  a  slightly  larger  furrow  be- 
tween two  of  those  on  the  middle  of  the  fold  of  the  other  valve. 
Length,  0.75  inch;  breadth,  0.70  inch;  convexity,  0.50  inch. 

We  have  seen  only  one  tolerably  good  specimen,  and  some  fragments  of  this 
shell ;  but  as  far  as  we  have  been  able  to  compare  its  characters  with  those  of 
authentic  examples  of  Eatonta  pecuUaris^  from  New  York,  we  have  been  unable  to 
find  any  reliable  specific  differences.  The  only  nearly  perfect  individual  seen 
(that  figured))  seems  not  to  have  the  mesial  fold  quite  so  distinctly  elevated  at 
the  front  margin,  as  in  the  New  York  examples;  but  as  it  has  that  part  slightly 
dUtorted  by  pressure  (the  distortion  is  not  represented  in  the  figure),  and  the 
New  York  specimens  vary  somewhat  in  the  distinctness  of  the  mesial  elevation, 
we  have  scarcely  any  doubt  in  regard  to  its  identitv  with  the  New  York 
shell.  So  far  as  we  know,  this  species  has  not  been  found  at  any  other  locality 
west  of  New  York. 

Locality  and  position :     Same  as  last. 
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Genus  LEPTOCCELIA,  Hall,  1857  * 

(Regents'  Report  for  1856,  p.  107.) 

Leptoc(EUA  flabellites,  Conrad,  (sp.) 

PI.  8,  fig.  8  a,  6,  e, 

AtrypaflabellUes^  Conrad,  1541,    Ann.  Report  Palaeont.  N.  Y.,  p.  66. 

Zeptoccela propria^  Hall,  1867.     Ann.  Report  Regents  Univ.  N.  Y.,  for  1866,  p.  108 ;  Extr. 

from  same  (1867),  p.  68. 
Leptocodia fiabellUes,  Hall,  1869.    Palaeont.  N.  Y.,vol.  HI,  p.  449,  pi.  cvi,  fig.  la-/;  and 

pi.  ciii  B,  fig.  1  Or^, 

Shell  flabelliform,  or  suborbicular,  generally  a  little  wider 
than  long,  compressed  plano-convex ;  cardinal  margins  straight 
on  each  side,  and  converging  to  the  beaks,  at  an  angle  of  about 
100°  io  150° ;  sides  somewhat  rounded,  or  sometimes  obtusely 
subangular  at  the  terminations  of  the  cardinal  slopes;  anterior 
margin  more  or  less  rounded.  Dorsal  valve  nearly  flat ;  beak 
slightly  less  prominent  than  that  of  the  other  valve,  and  not 
incurved.  Ventral  valve  moderately  convex  along  the  middle, 
and  sloping  to  each  side ;  beak  curved  so  as  to  be  directed 
nearly  at  right-angles  to  the  plane  of  the  shell,  rather  small, 
and  provided  with  a  minute  rounded  opening  at  the  apex; 
bounded  on  the  inner  side  by  the  deltidium.  Surface  of  each 
valve  ornamented  by  about  fourteen  simple,  depressed,  or  sub- 
angular  radiating  plications,  two  of  which  on  the  middle  of  the 
ventral  valve  are  larger  and  more  prominent  than  the  others, 
with  a  smaller  one  depressed  between  them,  so  as  to  form  a 
small  mesial  sinus,  corresponding  to  a  low  mesial  elevation 
towards  the  front  of  the  other  valve,  formed  by  the  two  middle 
plications,  which  are  a  little  larger  and  more  prominent  than 
those  on  each  side,  from  which  they  are  separated  by  deeper 
furrows  than  those  between  the  lateral  ones.  A  few  obscure 
undulations  of  growth  are  also  sometimes  seen  crossing  the 
plications. 

*Prof.  Hall  used  this  name  in  the  Regents*  Report  for  1866,  published  iu  1867,  but  with- 
out a  generic  description.  He  described  the  genus  in  the  Regents*  Twelfth  State  Cab. 
Report,  in  1869. 
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This  species  varies  somewhat  iu  proj^rtional  length  and  breadth;  the  wider 
specimens  also  have  the  lateral  slopes  of  the  cardinal  margin  diverging  from 
the  beaks  at  a  greater  angle.  The  specimen  from  which  our  figures  were  drawn 
is  somewhat  distorted  and  exfoliated,  and  does  not  show  the  specific  characters 
as  clearly  as  some  since  obtained.  We  have  no  doubt  of  its  specific  identity 
with  the  New  York  shell,  which  has  not,  we  believe,  been  found  at  any  other 
locality  west  of  that  State. 

Locality  and  position :  Dry  fork  of  Clear  creek,  Union  county,  Illinois; 
from  a  Cherty  limestone  of  the  age  of  the  Oriskany  sandstone  of  the  New  York 
Devonian  series. 


Genus  SPIRIFER,  Sowerby,  1815. 

(Min.  Conch.,  11,  p.  42.) 

ScBOKNUS  TRIGONOTRETA,  Koenig,  1826. 

Spirifer  Engelmanni,  M.  and  W. 

PL  8,  fig.  6  a,  bf  e,  d. 

Shell  of  medium  size,  rather  convex,  about  twice  as  wide 
as  long ;  hinge  line  equaling  the  greatest  breadth ;  lateral  ex- 
tremities compressed  and  rather  acutely  angular;  .anterior 
lateral  margins  converging  with  a  somewhat  convex  outline 
to  the  rather  deeply  sinuous  front ;  valves  nearly  equally  con- 
vex, the  dorsal  being  most  prominent  anteriorly,  and  the  ven- 
tral towards  the  umbo.  Dorsal  valve  distinctly  compressed 
in  the  posterior  lateral  regions ;  mesial  elevation  without  pli- 
cations, very  narrow  at  the  beak,  but  widening  and  becoming 
rather  rapidly  more  elevated  in  front,  where  it  is  subangular, 
or  more  or  less  rounded ;  beak  but  little  prominent,  and  with 
the  narrow  area  incurved.  Ventral  valve  distinctly  more  gib- 
bous than  the  other  in  the  umbonal  region,  and  strongly 
arched;  lateral  slopes  convex,  excepting  near  the  hinge; 
mesial  sinus  smooth,  commencing  very  narrow  at  the  beak, 
and  widening  and  deepening  to  the  front,  not  defined  on  either 
side  from  the  convex  lateral  slopes  by  prominent  marginal 
'plications  ;*  beak  prominent  and  distinctly  incurved ;  area  of 

*  The  marginal  plication  on  the  left  side  of  the  sinus  in  fig.  6  6  is  made  to  appear  too 
prominent  and  not  rounded  enough.  In  the  shell,  the  surface  rounds  into  the  sinus  on 
both  sides. 
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moderate  height,  rather  well  defined,  with  nearly  parallel 
margins  near  the  beak,  but  narrowing  rapidly  to  the  extremi- 
ties, distinctly  arched  and  inclined  back  over  the  hinge;  fora- 
men wider  than  high,  but  narrowing  near  {he  beak.  Surface 
ornamented  by  12  to  15  simple,  rather  rounded  plications,  on 
each  side  of  the  mesial  fold  and  sinus,  crossed  near  the  front 
by  a  few  rather* distinct  ridges  of  growth. 

Length,  0.93  inch ;  breadth,  1.70  inches ;  convexity,  0.80 
inch. 

It  is  probable  that  specimens  of  this  species,  with  the  surface  not  exfoliated, 
would  show  some  more  or  less  distinct,  finer  undulating  marks  of  growth.  We 
also  think  we  have  seen,  on  some  of  the  specimens,  indications  of  fine  radiating 
striad.  Internal  casts  of  th6  ventral  valve  show  that  its  rostral  cavity  is  large, 
and  marked  with  the  curved  radiating  striao  often  seen  in  analagous  species. 

This  species  will  be  at  once  distinguished  from  the  next,  by  its  more  ventri- 
cose  ventral  valve,  with  its  strongly  incurved  produced  beak  and  area,  as  well 
as  by  having  the  plication  on  each  side  of  the  mesial  sinus  of  the  ventral  valve 
more  depressed,  and  the  lateral  slopes  more  convex.  Its  cardinal  area  is  also 
not  so  high,  and  much  more  arched  and  inclined  back  over  the  hinge.  It  may 
perhaps  be  regarded  as  a  repreflfentative  of  the  New  York  Oriskany  species 
S.  arrectus^  Hall,  from  which  it  differs  in  having  smaller  plications,  a  less 
prominent  dorsal  valve,  and  a  much  more  strongly  arched  ventral  beak. 

Named  in  honor  of  Mr.  Henry  Engelmann,  who  collected  the  specimens 
described,  while  engaged  in  surveying  some  of  the  southern  counties. 

Locality  and  position :  Cherty  limestone  of  the  age  of  the  N.  Y.  Oriskany 
division  of  the  Devonian;  Township  12,  Eange  2,  Union  county,  Illinois. 


Spirifer  hemicyclus,  M.  and  W. 

» 

PI.  8,  fig.  6  a,  6,  c,  d;  and  1  a,  bJ 

Shell  nearly  semicircular,  moderately  convex;  breadth 
nearly  or  quite  twice  the  length ;  hinge  margin  equaling  the 
greatest.breadth;' lateral  extremities  rather  aftutely  angular, 
or  sometimes  a  little  rounded.  Dorsal  valve  moderately  convex 
in  the  central  region  and  compressed  at  the  lateral  extremi- 
ties, beak  incurved;  mesial  ridge  narrow,  abrubtly  elevated, 
its  sides  being  nearly  perpendicular,  somewhat  flattened  or  a 
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little  concave  on  top,  and  without  plications;*  area  narrow 
and  incurved.  Dorsal  valve  more  convex  than  the  other  at  the 
beak ;  lateral  slopes  nearly  straight ;  beak  moderately  promi- 
nent and  but  little  curved,  somewhat  remote  from  that  of  the 
other  valve;  area  of  medium  height,  very  sharply  defined  by 
the  straight  angular  lateral  slopes  of  the  beak,  narrowing  regu- 
larly to  the  extremities  of  the  hinge,  but  slightly  arched,  or' 
nearly  flat,  and  ranging  at  right  angles  to  the  plane  of  the 
valves,  or  inclined  a  little  backward ;  foramen  nearly  or  quite 
as  wide  aa  high ;  mesial  sinus  corresponding  in  size  to  the  nar^ 
row  mesial  elevation  of  the  other  valve,  and  very  sharply  de- 
fined by  the  prominence  of  the  first  plication  on  each  side. 
Surface  ornamented  by  from  ten  to  twelve,  simple,  moderately 
distinct,  subangular  plications,  on  each  side  of  the  mesial  fold 
and  sinus. 

Length  of  the  most  nearly  perfect  specimen  seen,  0.60  inch; 
breadth,  1.25  inches;  convexity,  0.45  inch. 

The  specimenB  of  this  species  yet  obtained  are  all  more  or  less  broken  and 
distorted,  so  that  we  have  not  the  means  of  giving  very  good^  figures  of  it, 
though 'most  of  its  characters  can  be  made  out  from  the  different  specimens 
taken  together.  Although  not  unlike  several  of  the  described  species,  we  have 
been  unable  to  identify  it  satis&ctorily  with  any  of  them,  and  believe  it  to  be 
new.  Its  most  marked  characteristics  are  the  straightnces  or  very  slight  con- 
vexity of  the  slopes  of  its  ventral  valve,  from  the  mesial  sinus  to  the  lateral 
extremities,  and  its  sharply  defined  mesial  sinus,  and  jcardinal  area,  as  well  aa 
the  narrowness  and  abrupt  elevation  of  its  mesial  ridge.  All  of  these  charac- 
ters, it  is  true,  occur  in  other  species^  but  not,  so  far  as  we  have  been  able  to 
find,  all  combined  in  any  one  species  agreeing  with  this  in  form,  surface-mark- 
ings, and  other  respects.  S.  varicosus^  Hall  (Ann.  Report  Regents  Univ.,  N.  Y., 
for  1856,  p.  130,' 1857),  for  instance,  seems,  judging  from  the  description  alone, 
for  we  have  not  yet  seen  that  shell  or  a  figure  of  it,  to  be' quite  similar,  and  yet 
differs  in  sometimes  having  a  plication  in  the  mesial  sinus;  and  particularly  in 
having  the  surface'** marked  by  regular  distinct  imbricating  lines  of  growth, 
which  sometimes  give  a  subnodose  character  to  the  plications."  It  is  true  most 
of  our  specimens  have  the  surface  exfoliated,  but  one  of  them  shows  the  oi^- 
nal  surface  of  the  plications  to  be  without  any  such  markings. 

*The  mesial  ridge  is  not  correctly  represented  in  fig.  6  d^  not  being  prominent  enough; 
while  the  appearance  of  a  plication  on  its  right  side  is  a  defect  in  the  shading.  It  is  also 
represented  too  wide  and  too  round  on  top  in  fig.  6  a. 
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The  ioternal  casts  represented  by  figures  7  a,  b,  pi.  8,  were  found  in  the  same 
horizon,  and  may  belong  to  the  same  species,  though  we  are  not  sure  they 
do,  as  their  plications  are  larger,  and  the  impression  of  the  area  in  the  matrix 
(see  7  a,  h)  shows  it  not  to  be  so  high,  and  considerably  more  inclined  back  oyer 
the  hinge. 

LocaUty  and  position:  Cherty  Limestone  of  the  age  of  the  Oriskany  Sand- 
stone of  the  Devonian  series,  at  several  localities  in  Union  county,  Illinois. 
The  casts  7  a,  6,  however,  are  from  the  same  horizon  in  Alexander  county. 

Genus  EENSSEL^ERIA,  Hall,  1859. 

(Regents*  State  Cab.  N.  H.  Report,  p.  89.) 

Renssel^rla.  Condoni,  McChesney. 

PI.  8,  fig.  4  a,  b, 

Jienssefceria  Condom,  HcChesket,  1861.     Palaeozoic  Fossils,  p.  86. 

Renatdaria  Condom^  MoChesnbt,  1865.     Explanations  of  pi.  yii,  Palaeozoic  Fossils  (fig.  2) 

Bmaadceria  Condom,  MoOhesnkt,  1867.    Trans.  Chicago  Acad.  Sci.,  vol  I.  p.  86,  pi.  yii, 

fig.  2. 
Compare  MegawterU  ovaOs,  Hall,  1867.    Regents'  Report  for  1866,  p.  101 ;  '^Renstelctria 

ovaliSf  of  same.  Third  vol.  Palaeont.  N.  T.,  p.  468,  pi.  ctI,  fig.  2a-l, 

Shell  compressed,  sublenticular,  broad-oval  or  subcircular  in 
outline,  the  length  but  slightly  exceeding  the  breadth,  widest 
near  the  middle;  sides  and  front  rounded,  the  latter  more  nar- 
rowly; lateral  margins  truncated,  and  inflected  at  right-angles 
to  the  plane  of  the  valves.  Ventral  valve  a  little  more  convex 
than  the  other ;  beak  projecting  a  little  beyond  that  of  the  other 
valve,  incurved,  and  having  its  lateral  slopes  rather  angular, 
so  as  to  give  somewhat  the  appearance  of  there  being  a  cardinal 
area.  Dorsal  valve  slightly  and  evenly  convex.  Surface 
apparently  smooth.  Internal  characters  as  in  R.  avails. 
Punctate  structure  readily  seen  by  the  aid  of  a  pocket  lens. 

Length  and  breadth  of  the  largest  specimen  seen,  1.10 
inches;  convexity,  about  0.38  inch.  Other  individuals  pro- 
portionally a  little  larger. 

We  have  seen  no  good  Bpeoimens  of  this  shell ;  but  a  few  of  those  obtained 
since  plate  8  was  engrayed,  are  in  a  much  better  condition  than  those  figured. 
So  far  as  we  have  yet  been  able  to  see,  it  seems  to  agree  in  all  respects  with  R, 
ovalisy  Hall,  excepting  that  none  of  the  specimens  show  any  traces  of  radiating 

51    August  17, 1868. 
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BtrisB.  It  should  be  remembered,  boweyer,  that  all  of  the  few  examples  yet 
obtained,  were  broken  from  a  bard  matrix,  and  bave  tbe  surface  badly  preserved; 
wbile  New  York  specimens  of  F,  ovalisy  in  tbe  same  condition,  often  sbow  no 
remains  whatever  of  strise.  One  of  the  latter  now  before  us,  from  Schoharie, 
New  York,  shows  no  traces  of  radiating  striae,  and  agrees  well  with  those  under 
consideration.  We  are  nearly  satisfied  in  regard  to  the  specific  identity  of  tbe 
Illinois  shell  with  R,  ovcUis,  but  prefer  to  retain  for  it  the  name  R.  Cond<m%^ 
until  we  can  have  more  satisfactory  means  of  deciding  whether  it  is  distinct  or 
not. 

Locality  and  position :  Cherty  limestone  of  the  age  of  tbe  Oriskany  sand- 
stone of  the  New  York  Devonian ;  on  Clear  creek,  and  other  localities  west  of 
Jonesboro,  Union  county,  Illinois. 


Genus  STMCKLANDINIA,  BilUngs,  1863?* 

(Canad  Nat,  vol.  Vni.,  p.  870.) 

Stricklandinia  elonoata,  var.  curta. 

PI,  8,  fig.  1  a,  6,  c,  and  pi.  9,  fig.  6 1 

JPhOamenuelongatut,  Vanuxem,  1842.     Geological  Report  Third  District  N.  T.,  p.  182,  fig. 

1 ;  HxLL  (1848),  Geol.  Report  Fourth  District  N.  Y..  No.  84,  fig.  4. 
IfeganUria  ehngatut.  Hall,  1887.    Tenth  Ann.  Rep.  Regents  Unir.  N.  T.,  p.  128. 
Renttdmriadongata^  Hall,  1869.     Twelfth  Ann.  Rep.  Regents  Unir.  N.  T.,  p.  88. 
Strieklandia  dongata^  Billings,  1861.     DeTonian  Fossils  Canada,  p.  68,  fig.  91  and  92. 
Stricklandinia  dangata^  Billings,  1868.    See  Datidson's  Monogr.  Brit.  Sil.  Brach.  (1867), 

part  VII,  No.  ii.  p.  167. 

Shell  obovate,  subequivalve,  in  a  majority  of  specimens  not 
more  than  one-fourth  to  one-third  longer  than  wide,  the  widest 
part  being  behind  the  middle ;  in  young  individuals  moderately 
gibbous,  but  becoming  extremely  so  in  large  adults,  which  are 
in  some  examples  about  one-eighth  more  convex  than  wide; 
greatest  breadth  and  convexity  behind  the  middle ;  sides  trun- 
cated and  flattened  (or  even  a  little  concave)  at  right-angles 
to  the  plane  of  the  valves,  the  flattened  or  concave  space  being 
widest  in  gibbous  examples,  which  present  a  subhexagonal  out- 
line, as  seen  in  an  end  view  (fig.  1  c,  pi.  8);  hinge  margin  round- 

*Mr.  Billings  first  described  this  genns  under  the  name  StriekUnuHaf  in  1869 ;  bat  on 
learning,  at  a  later  date,  that  this  name  had  been  preyiomsly  ofled  for  a  gonns  of  plants, 
he  proposed  the  name  Striekiandinia  for  the  genus  of  thellf. 
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ing  oflf  laterally  from  the  beaks  in  testiferous  specimens,  but 
generally  somewhat  straightened  in  internal  casts ;  front  nar- 
rowly rounded.  Dorsal  valve  a  little  less  convex  than  the  other, 
being  most  prominent  along  the  middle,  on  each  side  of  which 
its  slopes  are  a  little  flattened  to  the  truncated  lateral  margins ; 
beak  incurved ;  ventral  valve,  with  much  the  form  of  the  other, 
excepting  the  slightly  greater  convexity  and  more  prominent 
beak,  which  is  sometimes  pointed  at  the  apex,  and  strongly 
curved  over  and  upon  that  of  the  other  valve.  Surface  nearly 
smooth,  with  a  few  obscure  wrinkles,  or  marks  of  growth, 
towards  the  front  of  adult  specimens. 

Length  of  the  largest  individual  seen  (internal  cast),  1.92 
inches;  breadth,  1.30  inches;  convexity,  1.47  inches. 

Internal  oasts  of  this  speoies  show  that  the  chamber  in  the  beak  of  the  yentral 
yaWe  is  well  deyeloped,  moderately  large,  and  triangular.  In  the  dorsal  yalye 
there  were  two  short,  closely  approximated  plates,  united  at  the  bottom  of  the 
yalye,  and  supporting  at  their  inner  edges  the  internally  produced  crura.  In 
most  of  the  casts  of  the  dorsal  yalye  the  two  short  plates  are  as  well  deyeloped 
as  we  sometimes  see  in  true  PentameniSf  and  eyidently  inclosed  a  narrow  cham- 
ber that  extended  along  the  bottom  of  the  yalye.  In  this  character  of  the 
dorsal  yalye  these  shells  differ  from  the  typical  forms  of  the  genus  Stncklandu 
niay  and  in  this  and  other  characters  resemble  PerUamerus  so  closely  that  we 
should  haye  doubted  the  propriety  of  referring  them  to  any  other  genus,  were 
it  not  that  our  specimens  show  the  shell  structure  to  be  distinctly  punctate. 
The  punctures  are  easily  seen  with  a  common  hand  lens,  and  are  yery  regularly 
and  closely  arranged.  We  are  not  aware  whether  in  any  of  the  typical  species 
of  Stricklandinia  the  punctate  structure  has  been  obseryed;  though  from  the 
analogy  of  that  type  to  Rensselmria^  it  probably  has  the  same  shell  structure.* 

In  r^rd  to  the  specific  relations  of  our  shell  to  8.  elongcUa,  of  Yanuxem, 
we  are  in  considerable  doubt.  The  fact  that  we  only  know  that  shell  from  the 
figures  of  two  indiyidu&ls  (Yanuxem's  original  type,  and  one  figured  by  Mr. 
Billings),  representing  the  exterior  of  the  shell,  while  our  specimens  are  mainly 
internal  casts,  renders  our  comparisons  yery  unsatisfactory.  All  four  specimens, 
howeyer,  differ  from  both  6f  the  figures  alluded  to,  in  being  widest  behind  the 

*  Since  this  wts  written,  we  obsenre  Prof.  Hall  proposes  (Regents'  Twentieth  State  Gab. 
N.  H.  Report,  p.  168)  to  separate  the  New  York  species,  PerUamerus  elongatut^  of  Vanuxem, 
ft'om  Stricklandifda^  of  Billings,  under  the  name  Amphigenia^  in  consequence  of  its  want  of  a 
cardinal  area,  and  the  possession  of  a  punctate  stmoture.  Should  this  separation  be  sus- 
tained, and  our  shell  prove  to  be  specifically  distinct  from  the  New  York  form,  it  will  haye 
to  take  the  name  Amphigema  curia. 
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middle.  They  are  all  likewise  emaller  than  the  New  York  and  Canadian 
examples  figured,  and  with  the  exceptioD  of  the  epecimen  from  which  oor  figures 
16  and  Ic  were  drawn,  much  ahortet  in  proportion  (o  their  hreadth,  a  majority 
of  them  not  being  more  than  abont  one-fifth  longer  than  wide,  and  others  eveu 
proportionally  shorter.  The  young  ahell  was  quite  as  wide  as  long.  It  is 
probably  a  distinct  species,  but  we  prefer  to  regard  it  as  a  variety  of  that  form 
(doTU/ata  is  said  by  Mr.  Billings  to  be  quite  variable)  notil  we  o&n  have  mora 
satisfactory  means  of  comparison. 

Locality  and  potition  :  Cherty  limestone  of  the  age  of  the  Oriskany  sand- 
stone of  the  New  York  Devonian  series;  Union  county,  Illinois.  Smaller  oasts, 
possibly  of  the  same  species,  also  occur  in  the  overlying  sandstone  at  the  same 
locality.  lu  New  York  the  species  dongata  occurs  in  the  Onondaga  limestone, 
but  in  Canada  it  is  also  found  In  the  Oriskanj  sandstone  and  Comiferons  lime- 
stone. 


GASTEROPODA. 
Genus  STROPHOSTYLUS,  Hall,  1859. 

(Regeala'  State  Cab.  N.  H.  Report,  p.  31.) 

Steophosttmjs  ?  CAMCELLATUS,  M.  and  W. 

PLB,  Gg.  12  (and  11  a,  AO 

ms      Shell    depressed,    obliquely    oval, 

gg  height  about  two-thirds  the  breadth; 

I  spire   depressed  nearly  upon   a   level 

with  the  body  whorl;  volutions  three, 

increasing  very  rapidly  in  size,  gene- 

*  rally  wider  than  high;  last  one  very 


Aroplkufyjv*  r  canaUaCtw. 


Upon  the  others  at  the  suture  above,  and  flattened  or  sUghtly 
concave  near  the  aperture  just  outside  of  the  suture,  which  is 
merely  linear;  aperture  large,  sub-orbicular;  outer  lip  thin, 
very  oblique,  meeting  the  volution  above  nearly  at  right 
angles,  and  extending  very  much  farther  forward  above  than 
the  lower  margin  of  the  aperture.  Surface  ornamented  by 
fine,  rather  distinct,  lines  of  growth,  starting  from  the  suture 
at  first,  slightly  forward,  but  immediately  curving  very  ob- 
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liquely  backwards  as  they  extend  outwards,  and  pass  over  the 
rounded  outer  side  parallel  to  the  oblique  margin  of  the  lip ; 
crossing  these  there  are  also  finer  raised  revolving  lines,  which 
become  more  widely  separated,  and  less  distinct  or  even  obso- 
lete on  the  body  volution  as  they  approach  the  aperture. 

Height  of  the  most  nearly  perfect  specimen  seen,  0.75  inch ; 
breadth,  1.20  inches. 

At  first  we  were  inclined  to  regard  this  as  a  Platyceras^  allied  to  P,  ventri- 
comniy  or  P.  Gehhardi^  but  some  better  specimens,  obtained  since  the  figures  on 
plate  8  were  drawn,  show  that  the  body  volution  does  not  become  free  at  the 
aperture,  and  that  there  is  a  columella.  None  of  them,  howeyer,  are  in  a  con- 
dition to  show  very  clearly  whether  the  columella  has  the  peculiar  twisted 
character  of  Strophostylus^  though  we  think  we  haye  seen  some  eyidences  that 
it  has.  The  figures  on  plate  8  were  unfortunately  drawn  from  internal  casts 
(the  best  we  had  at  that  time),  and  do  not  conyey  a  yery  clear  idea  of  the  shell. 
Those  retaining  the  shell  (one  of  which  is  represented  by  the  foregoing  cut) 
show  that  the  volutions  do  not  round  into  the  suture  above,  but  lap  upon  the 
next  volution  within,  so  as  to  leave  merely  a  linear  suture.  This  character, 
together  with  a  slight  concavity,  or  flattening  of  the  upper  side  of  the  body 
whorl  near  the  suture,  and  the  remarkable  obliquity  of  the  lines  of  growth  and 
the  margin  of  the  lip,  give  the  shell  very  much  the  appearance  of  a  Lunatia 
or  Neveriia,  as  seen  from  above. 

Our  description  is  drawn  up  from  the  best  testiferous  specimen  represented 
by  the  annexed  wood  cut  It  is  probable  these  smaller  specimens  are  distinct 
from  that  represented  by  figures  11  a,  6,  which  has  the  body  whorl  more  vent- 
ricose,  and  prominent  below,  and  not  increasing  quite  so  rapidly  in  breadth. 
There  are,  however,  some  associated  smaller  specimens,  having  the  same  form 
as  that  represented  by  figure  11,  showing  exactly  the  same  surface  markings 
seen  on  that  from  which  the  foregoing  description  was  made  out.  Should  these 
less  depressed  and  more  ventricose  forms,  such  as  that  represented  by  figures 
1 1  a,  6,  prove  distinct,  they  may  be  called  S.  ventricoms. 

We  should  explain  here  that  the  strisd  seen  on  fig.  11  6,  were  intended,  in 
the  drawing,  to  represent  faint  traces  of  marks  of  growth  seen  on  the  internal 
cast,  but  in  the  engraving  they  are  made  too  sharp,  so  as  to  look  like  surface 
striae,  for  which,  however,  they  do  not  curve  as  much  as  they  should,  and  are 
not  near  oblique  enough,  particularly  on  the  right  lower  side  of  the  figure. 

Locality  and  position:  The  large  specimen  (fig.  11)  is  from  the  light-gray 
subcrystalline  limestone  at  Bald  Rock,  Jackson  county,  Illinois,  of  the  age  of 
the  Oriskany  Sandstone  of  the  New  York  Devonian  series.  Smaller  specimens 
of  the  same  form  also  occur,  with  the  more  depressed  form  represented  by 
fig.  12,  at  the  same  horizon  at  Bald  £[nob,  Union  county. 


J 
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Genus  Plattceras,  Conrad,  1840  * 

(Ann.  Rep.  Palsont  N.  T.,  p.  206.)  * 

Plattceras  spirale,  Hall  ? 
PI.  8,  fig.  la 

Ptafycerat  spirale,  Hall,  1859.     PaI»ont  N.  T.,  toL  m,  p.  881,  pL  Ixiii,  fig.  4-9. 
Oompare  P.  ^^r^uofum,  Hall;  ib.  p.  472,  pi.  eziii,  fig.  1-5. 

In  regard  to  the  relations  of  this  shell  to  P.  tpirale^  we  can  only  say  that  the 
few  imperfeot  specimeDS  we  have  yet  seen  show  no  reliable  characters  by  which 
it  can  be  certainly  distinguished.  It  is  not  improbable,  howerer,  that  a  good 
series  of  well  preseryed  specimens  might  prove  it  to  be  entirely  distinct,  since 
the  identification  of  species  in  a  genus  like  this,  from  a  few  fragmentary  speci- 
mens, is  of  course  very  far  from  satisfactory. 

It  was  evidently  a  slender,  elongated,  tortuous,  rather  thick  shell,  more  or 
less  expanded  at  the  aperture.  It  generally  shows  no  plications,  and  has  but  faint 
indications  of  lines  of  growth,  on  the  remaining  portions  of  the  shell  The 
only  larger  individuals  in  the  collection,  like  that  from  which  fig.  10  was 
drawn,  have  all  had  the  upper  part  of  the  spire  broken  away.  A  smaller  speci- 
men, however,  from  the  same  locality  and  position,  probably  belonging  to  the 
same  jipecies,  shows  some  obscure  indications  of  a  few  irregular  longitudinal 
plications,  crossed  by  undulating  lines  of  growth,  and  has  its  immediate  apex 
spiral,  as  in  some  examples  of  P.  tptrale. 

The  only  reasons  why  these  shells  might  not,  upon  quite  as  good  grounds,  be 
referred  to  the  New  York  Oriskany  Sandstone  species,  P.  tortuosum,  are  the 
more  expanded  character  of  the  aperture  of  the  larger  specimen,  and  the  spiral 
apex  of  the  smaller  one.  It  is  worthy  of  note  however,  that  only  one  of  the 
figured  specimens  of  P.  tortuosum  has  the  apex  of  the  spire  preserved,  and  it  is 
only  an  internal  cast.  Indeed  it  must  be  confessed,  that  in  r^ard  to  the  dis- 
tinctions between  the  figured  specimens  of  P.  spirale  and  some  of  those  referred 
to  P.  torluosumf  not  very  much  can  be  said ;  and  had  some  of  the  latter  been 
found  associated  in  the  same  bed  with  the  typical  examples  of  P.  spirale,  few 
would  ever  suspect  them  to  be  distinct.  The  fact  that  P.  spirale  Is  a  Lower 
Helderberg  species,  and  that  P.  tortuosum  occurs  in  the  Oriskany  Sandstone, 
cannot,  alone,  be  relied  upon  to  prove  them  to  be  distinct,  especially  when 
several  species  of  other  genera,  and  one  of  this  (P.  Grebhardi),  are  acknowledged 
to  be  common  to  both  of  these  horiions. 

LocaUtjf  and  position  :  Bald  Rock,  Jackson  county,  Illinois;  from  Gherty 
light-gray  limestone,  belonging  to  the  horison  of  the  Oriskany  Sandstone  of  the 
New  York  Devonian  series. 

*  For  remarki  on  this  gtnus  Me  ptge  884. 
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RADIATA. 

ZOOPHYTA. 

Genus  PLEURODICTYUM,  Goldfuss,  1829. 

(Petret  Genn.,  voL  I,  p.  118.) 

Pleubodicttum  problematicum,  Goldf.? 

PI.  9,  fig.  1  a,  6,  c 

AstroUa^  Pitib  WoLTARTf  1719.    Hist.  Nat  Hass.  infer.,  p.  80,  tab.  25,  fig.  0 ;  Liebknioht, 

1759,  Haas.  Sabterr.,  tab.  2,  fig.  4. 
Corps pariieuliera,  etc.,  Enorr  et  Walch,  1775.     Bee.  des  mon.  des  Oatastr.,  t  m,  p.  199, 

Bupp.  pi.  106,  fig.  1,  2,  8. 
PieurotRetyum  problematiatm,  GoLDiras,  1829.    Petref.  Oerm.,  1 1,  p.  118,  pi.  88,  fig.  18; 

Bronn  (1885-87),  Leth.  Geog.,  1. 1,  p.  56,  tab.  8,  fig.  12 ;  Phillips  (1841),  Paleozoic 

Fobs.,  p.  19,  pi.  9,  fig.  24 ;  DKYERivEiru  et  Hadoe  (1851),  Ball.  GeoL  Soc.  Fr.,  t  Yll,  p. 

164 ;  Edwards  and  HAnfi(1846),  Arch.  Mas.,  t.  V,  p.  210,  pi.  18,  fig.  8,  4,  5,  6. 

CoBALLUM  depressed,  subhemispherical,  or  Bemilenticular ; 
concav(MX)nvex,  the  under  side  being  concave  and  provided 
with  an  epitheca,  and  the  upper  convex.  Corallites  some- 
what irregular  in  size  and  form,  more  or  less  angular,  often 
hexagonal,  short,  increasing  rapidly  in  size,  and  so  distinctly 
radiating  from  the  middle  upwards  and  outwards,  that  the 
lower  series  lie  nearly  or  quite  parallel  to  the  concave  base, 
and  even  decline  as  they  extend  out  from  near  the  middle  to 
the  periphery — ^those  rising  from  near  the  middle,  shorter  than 
the  others;  connecting  pores,  as  indicated  by  their  casts, 
rather  nmnerous,  and  apparently  irregularly  arranged,  some- 
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times  passing  through  the  comers  as  well  as  the  sides  of  the 
walls  between  the  corallites. 

Breadth  of  the  largest  specimen  seen,  1.38  inches ;  height, 
0.40  inch. 

Our  Bpecimens  of  this  coral  agree  so  nearly  with  some  of  Edwards  and 
Haime's  figures  of  Pleurodictyum  prohlematicumj  that  we  have  concladed  to 
refer  it  provisionally  to  that  species,  withoat  being  quite  convinced  of  its  exact 
specific  identity.  Edwards  and  Haime's  figures  4  and  4  a,  of  the  plate  cited 
in  the  synonymy,  seems  to  agree  exactly  with  our  specimens  in  all  respects;  but 
their  figure  5,  representing  a  vertical  section,  shows  the  corallites  less  spreading 
than  in  our  specimens,  in  which  the  lower  series  radiate  horizontally,  or  even 
decline  a  little  at  the  periphery.  Nor  do  any  of  our  specimens  show  the  casts 
of  distinct  striae  or  septa  on  the  inner  walls  of  the  corallites,  as  seen  in  some  of 
Edwards  and  Haime's  figures ;  though  in  this  respect  they  agree  quite  well 
with  others  of  their  figures.  None  of  our  specimens  show  any  traces  of  the 
peculiar  Serpula-like  tube  sometimes  seen  within  European  specimens  of  F, 
problematicum,  but  as  this  is  not  always  present  in  the  typical  examples,  we 
agree  with  those  who  regard  it  as  the  work  of  some  boring,  tube-secreting  ani- 
mal, and  not.  a  part  of  ihe  coral  itself. 

It  will  be  observed  that  Edwards  and  Ilaime's  figure  5,  as  well  as  Gh)ldfus8* 
figure  186,  pi.  38,  represent  the  base  of  P.  prohlematicum  as  having  the  epitheca 
smooth,  excepting  very  distinct  concentric  striae  or  wrinkles  of  growth ;  while 
figure  4  of  the  former  authors,  represent  its  cast  as  being  marked  with  numerous 
small  pits,  apparently  lefl  by  distinct  granules,  on  the  under  side  of  the  epitheca, 
without  any  traces  of  concentric  wrinkles.  Our  specimens  agree  with  the 
latter,  where  well  preserved,  and  none  of  them  show  any  indications  of  con- 
centric markings.  We  are  at  a  loss  to  account  for  these  differences  in  the 
different  European  specimens.  At  first  we  were  inclined  to  think  the  pitted 
appearance  might  have  been  produced  by  the  connecting  points  of  the  bases  of 
the  corallites  on  the  inner  side  of  the  general  base,  and  that  the  concentrically 
wrinkled  specimens  showed  oasts  of  the  under  or  outer  side  of  the  epitheca. 
The  fact,  however,  that  the  little  pits  are  greatly  more  numerous  than  the 
corallites,  and  can  be  seen  in  our  specimens  under  the  sides  of  the  lower  hori- 
lontally  arranged  corallites,  are  sufficient  evidences  that  they  were  not  produced 
by  their  starting  points. 

Dr.  Rominger  has  ingeniously  suggested  that  Pleurodicti/um  (which  is  only 
known  as  casts),  is  really  only  the  cast  of  a  Favosites  (Am.  Jour.  Sci.,  vol. 
XXXV,  p.  82),  and  we  are  by  no  means  satisfied  that  he  is  not  correct. 
Indeed  our  first  impression  in  regard  to  our  specimens,  before  we  thought  of 
comparing  them  with  Pleurodictyum^  was  that  they  were  cases  of  a  small 
species  of  Favosites,    On  comparing  them  with  Edwards  and  Uaime's  figures  of 
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P,  prohlematicuSj  liowever,  we  were  at  once  satisfied  that  they  must  belong  to 
the  same  genus,  if  not  indeed  to  the  same  species. 

After  a  careful  study  of  our  specimens,  we  can  see  but  one  objection  to  Dr. 
Eominger's  view.  That  is,  that  in  looking  in  between  the  lower  side  of  the 
lower  horizontally  extended  corallites,  and  the  cast  of  the  pitted  base,  we  can 
see  numerous  little  bars  passing  across  this  thin  space  (evidently  occupied  in 
the  perfect  fossil  by  the  thin  common  base),  exactly  like  those  passing  across 
between  the  corallites.  As  the  latter  must  be  the  casts  of  little  pores  connect- 
ing the  corallites,  as  seen  in  Favosites,  their  presence  between  the  under  sides 
of  the  casts  of  the  lower  corallites,  and  that  of  the  lower  surface  of  the  base, 
would  also  indicate  the  existence  of  numerous  pores  passing  through  the  hdse, 
a  character,  we  believe,  not  yet  known  to  exist  in  Favosites,  Still  it  is  worthy 
of  note  that  no  pores  are  represented  in  Goldfuss'  or  Edwards  and  Haime's 
figures,  showing  the  wrinkled  exterior  of  the  base  of  Pleurodictyum, 

Our  figures  are  defective  in  not  showing  numerous  little  projecting  points 
(casts  of  pores)  all  over  the  casts  of  the  corallites,  as  well  as  those  passing  across 
between  them.  Generally  these  are  broken  off,  but  their  remains  can  be  usually 
seen,  on  a  careful  examination,  on  all  sides.  The  casts  being  in  rough  sand- 
stone, the  casts  of  the  pores  are  not  readily  distinguished  from  the  general 
granular  appearance  of  the  matrix. 

Locality  and  position :  Yellowish  friable  sandstone,  referred  to  the  horizon 
of  the  Onondaga  period  of  the  New  York  series ;  four  miles  west  of  Jonea- 
boro,  Union  county,  Illinois. 


Genus  BARYPHYLLUM,  Edwards  and  Haime,  1850. 

(Brit.  Fobs.  Corals,  p.  Uvi.) 

B ARTPHTLLUM  ?  ?   ARENARIUM,  M.  and   W. 

PI.  9,  fig.  2  a,  h. 

As  is  the  case  with  all  the  other  fossils  yet  obtained  from  the  same  bed,  we 
only  know  this  coral  from  moulds  leflb  in  the  sandstone  matrix.  They  were 
evidently  compressed  or  discoidal,  with  an  oval  or  more  or  less  nearly  circular 
outline ;  and  all  appear  as  if  about  one-half  of  the  upper  side  had  been  slightly 
concave,  and  the  other  convex.  Several  of  them  show  some  indications  of  a 
faintly  impressed  fosset  (an  obscure  ridge  in  the  mould)  in  the  concave  half, 
while  in  other  instances  there  would  seem  to  have  been  a  ridge  there,  that  lefb 
B,  furrow  in  the  mould,  as  is  seen  extending  up  from  the  middle  to  the  top  of 
fig.  2  6.  This,  however,  is  much  too  strongly  defined  in  the  figure,  being  in  the 
specimen  merely  a  very  shallow  furrow,  without  well  defined  edges.  Some 
specimens,  such  as  that  represented  by  fig.  2  a,  show  no  traces  of  this  fosset  in 

52  August  18, 1868. 
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the  mould  of  the  concave  half.  In  the  impression  of  the  convex  half,  they  all 
seem  to  have  had  a  ridge  or  larger  septum  extending  &om  the  middle  to  the 
margin,  on  a  line  with  and  directly  opposite  the  fosset  mentioned.  This  is  seen 
on  the  lower  half  of  figure  26,  where  it  appears  as  a  furrow  in  the  mould. 
The  rays  are  ohscure  and  numbered  from  about  sixty-eight  to  eighty,  those  in 
the  concave  half  being  generally  smaller  and  more  closely  arranged  than  the 
others. 

Of  course,  we  are  by  no  means  sure  this  coral  belongs  to  the  genus  Bary- 

phyUumj  but  we  merely  refer  it  provisionally  to  that  group,  until  specimens  can 

be  obtained  showing  more  clearly  its  characters.     Probably  we  should  call  it 

CombophyUum  arenarium ;  but  we  rather  incline  to  the  opinion  that  it  will  not 

properly  fall  into  any  of  the  established  genera. 

Locality  and  petition :  Same  as  last. 


Genus  ZAPHRENTIS,  Raf.  and  Cliff.,  1820. 

(Ann.  Gen.  des  sc.  Phjs.  de  Braxelles,  L  V,  p.  284.) 

Zaphrentis  (sp.  undt.) 

PI.  9,  fig»  8  a,  ft. 

All  the  specimens  of  this  fossil  yet  found  in  this  rock  are  merely  casts  of 
the  calioes,  and  of  course  do  not  retain  enough  of  the  characters  of  the  species 
to  enable  us  to  make  satisfactory  comparisons,  or  to  characterize  it  fully.  It 
was  evidently  rather  under  medium  size,  and  provided  with  a  moderately  deep 
oalice,  and  a  well  defined  fosset  The  impressions  show  the  septa  to  have  been 
rather  stout,  somewhat  twisted  towards  the  middle  of  the  cup,  and  numbering 
about  60  to  60  principal  ones,  with  shorter  ones  below. 

Locality  and  position :  Same  as  last. 

MOLLUSOA, 

BRAOHIOPODA. 

Qenus  ORTHIS,  Dalman,  1828. 

(Uppfltalln.,  p.  110.) 

Orthis  (undetermined). 

PI.  9,  fig.  4. 

Tuiff  species  has  the  general  appearance,  in  the  condition  of  an  internal  cast, 
of  0,  musculoiaf  Ilall,  but  is  much  smaller.    As  we  have  only  a  cast  of  the 
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dorsal  yalYe,  boweyer,  we  have  not  the  means  of  arriving  at  a  satisfactory  con- 
elusion  in  regard  to  its  relations.  It  is  very  conyex,  or  nearly  hemispherical, 
(its  outline  being  nearly  circular)  and  shows  sl^ort  impressions  of  regular  strisB 
around  the  margins,  and  a  prominent  conical  cardinal  process  at  the  beak. 

Length,  0.87  inch ;  breadth,  0.93  inch ;  conyezity  of  dorsal  yalve,  0.33  inch. 

Locality  and  position :     Same  as  last         « 


Genus  Strophomena,  Raf.,  1820. 

{StrcpAomerui,  Raf. ;  Strophcmena^  Blainv.  (1825),  Mai,  p.  618.) 

Strophomena  (strophodonta)  sp.  ? 

PI.  9,  fig.  9,  (and  7  a/) 

Shell  small,  very  convex,  or  exclusive  of  the  ears,  sub- 
hemispherical;  length  and  breadth  nearly  equal;  hinge  line 
finely  crenate,  usually  slightly  longer  than  the  breadth  of  the 
valve  at  any  point  in  front  of  it,  and  terminating  in  rather 
distinct  angles,  in  consequence  of  the  sinuous  character  of  the 
posterior  lateral  margins ;  front  regularly  rounded.  Ventral 
valve  very  gibbous.;  beak  curved,  area  of  moderate  breadth. 
Surface  of  internal  cast  showing  remains  of  rather  coarse  radi- 
ating striad. 

Length,  0.54  inch;  breadth  (on  hinge),  0.58  inch;  con- 
vexity, 0.24  inch, 

A  single  impression,  in  the  same  matrix,  of  the  interior  of  a  dorsal  valve 
(represented  by  fig.  7  a),  of  the  same  size  and  form,  at  first  supposed  to  belong 
to  another  Bpecies,  probably  belongs  to  this.  This  valve  was  evidently  nearly 
flat,  or  a  little  concave  on  the  outside,  excepting  around  the  free  border,  which 
was  deflected  upwards.  It  showed  the  impresRion  of  a  small  mesial  ridge,  and  a 
small  muscular  scar  on  each  side  of  it,  while  the  bifid  cardinal  process  is  mode- 
rately prominent. 

Figure  7  6,  from  the  same  locality  and  position,  may  possibly  be  a  cast  of 
the  exterior  of  the  dorsal  valve  of  the  same  species.  It  diffiers,  however,  in 
being  a  little  convex  on  the  outside,  and  shows  no  indications  of  the  upward 
deflection  of  the  margin.  Figure  8,  also  from  the  same  matrix,  represents  a 
cast  of  the  exterior  of  a  nearly  flat  valve,  apparently  belonging  to  a  distinct, 
more  coarsely  and  unequally  striated  species,  less  extended  on  the  hinge,  and 
resembling  a  young  Hemtpronites  crenistria. 

Without  more  and  better  specimens  of  these  little  shells  (those  we  have  seen 
are  mere  casts  iu  sandstone)  for  comparison,  it  seems  scarcely  possible  to  arrive 
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at  very  gatiBfaciory  coDcIusioDS  respecting  their  relations  to  each  other,  and  to 
the  described  species.  (Tonsequentlj  we  have  eoncladed  not  to  attempt  to  name 
any  of  them  as  new  species,  at  present. 

Locality  and  position :  Same  as  last. 


Stbophomena  (Stbophodonta),  (sp.) 

PL  6,  fig.  6  a,  6. 

As  we  have  only  seen  casts  of  this  shell,  in  friable  sandstone,  we  have  not 
felt  warranted  in  identifying  it  with  any  of  the  known  species,  and  for  the 
same  reason  we  can  not  be  qoite  sure  that  it  is  new.  It  is  much  compressed, 
wider  than  long,  and  usually  has  the  hinge  line  a  little  shorter  than  the  greatest 
breadth  of  the  valves  near  the  middle,  though  the  posterior  lateral  extremities 
are  rather  distinctly  angular.  The  surface  of  both  valves  is  marked  by  very 
fine,  angular,  radiating,  crowded  striae,  (more  curved  on  the  lateral  r^on  than 
represented  in  figure  6  6),  and  crossed  by  about  two  or  three  widely  distinct  sub- 
imbricating  marks  of  growth* 

Locality  and  position :     Same  as  last. 


Genus  Productus,  Sowerby7l814. 

(Mid.  Conch.,  vol.  I,  p.  158.) 

Pboductus  exanthematus,  Hall  ?  ? 

PL  10,  fig.  8  a,  6,  c 

Produetus  exantlumatm^  Hall,  1857.    Tenth  Ann.  State  Gab.  N.  H.  Report  Regents  Univer- 
aity  of  New  York,  p.  174. 

Shell  very  small,  wider  than  long,  semioval  in  outline,  very 
convex ;  hinge  about  equaling  the  greatest  breadth ;  anterior 
and  anterio-lateral  margins  fonning  a  regular  semicircular 
curve.  Ventral  valve  strongly  arched  from  beak  to  front; 
umbo  rather  gibbous  and  incurved;  ears  small,  generally  nearly 
rectangular,  and  not  very  distinct  from  the  slope  of  the  umbo ; 
surface  ornamented  with  more  or  less  elongated  tubercles, 
sometimes  assuming  the  character  of  little  irregular  ribs,  some 
of  which  evidently  bore  spines  that  were  comparatively  long 
and  erect ;  very  minute  concentric  striae  are  also  seen  by  the 
aid  of  a  magnifier  on  well  preserved  surfaces.     Dorsal  valve 
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moderately  concave,  and  showing  obscure,  irregular,  elongated 
pits,  instead  of  tubercles,  and  marked  with  the  same  minute 
concentric  striaB  seen  on  the  other  valve. 

Length  of  largest  specimen,  0.40  inch;  convexity,  0.25  inch. 

We  are  far  from  being  satisfied  that  this  is  the  species  described  by  Prof. 
Hall,  since  it  is  next  to  impossible  to  form  any  very  satisfactory  conclusions  in 
regard  to  the  characters  of  a  species  in  a  genus  like  this,  from  a  two  and  a 
half  line  description  of  a  single  dorsal  valve,  without  a  figure  or  measurements 
by  which  we  can  have  any  idea  even  of  its  size.  We  are  led  to  suspect,  how- 
ever, that  our  shell  may  possibly  be  the  same,  because  Prof.  Hall  says  he  thinks 
his  species  probably  identical  with  a  form  found  at  the  ''  Bake-oven,''  on  the 
Mississippi,  in  this  State,  that  was  identified  with  P,  mbacuUatus^  by  Norwood 
and  Pratten,  since,  on  comparing  our  shell  with  specimens  of  the  latter  from 
that  locality,  we  can  see  no  essential  difference,  excepting  that  some  of  the 
"  Bake-oven  "  specimens  are  nearly  twice  as  large  as  those  under  consideration. 

It  is  quite  probable  that  this  shell  is  not  distinct  from  some  of  the  European 
forms  sometimes  referred  to  P.  svhaculeatus }  but  we  do  not  believe  it  identical 
with  that  species,  as  figured  and  described  by  Mr.  Davidson,  in  his  Monog. 
Brit.  Devonian  Brachiopoda,  part  Y  I,  pi.  xx,  fig.  1  and  2,  from  which  it  differs 
not  only  in  being  much  smaller,  but  in  being  proportionally  more  convex,  and 
in  having  its  tubercles  more  distinctly  elongated  into  ribs. 

The  engravings  of  our  shell  on  plate  10  are  defective  in  making  the  tubercles 
look  like  little  round  spine  bases,  instead  of  elongated  tubercles,  sometimes 
assuming  the  characters  of  ribs,  while  the  radiating  lines  seen  extending  up  to 
the  beak,  on  fig.  3  a,  do  not  exist  on  the  fossil.  The  two  straight  spines  extend- 
ing from  the  left  ear  of  fig.  3  c,  seem  rather  to  belong  to  another  specimen  of 
the  same  species,  lying  in  the  matrix  immediately  along  side  (but  not  repre- 
sented in  the  figure). 

Locality  and  position :  The  specimens  figured  are  from  a  light-gray,  rough- 
fractured,  silicious  limestone,  two  miles  west  of  Jonesboro,  Union  county,  Illi- 
nois ;  believed  to  be  of  the  age  of  the  Corniferous  or  Onondaga  division  of  the 
New  York  Devonian  series.  Larger  specimens  of  apparently  the  same  species 
occur  in  the  Hamilton  beds,  at  the  '^  Bake-oven,''  on  the  Mississippi,  in  Jack- 
son county,  Illinois. 
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Genus  SPIRIFER,  Sowerby,  1815. 

(1Gb.  CoDdL  n,  p.  42.) 

SrBGKNTS  TRIGONOTRETA,  Kcenig,  1825. 

SpmiFER  PEREXTENSUS,  M.  and  W. 

Pl.l0.fig.l«,&,^dL 

Shell  greatly  extended  transversely,  or  about  four  times  as 
wide  as  long,  rather  compressed  or  but  moderately  convex, 
subequivalve;  anterior  lateral  margins  straight  or  nearly  so; 
hinge  line  equaling  the  greatest  breadth ;  lateral  extremities 
produced  and  acutely  pointed.  Ventral  valve  a  little  more 
convex  than  the  other;  beak  not  very  prominent,  and  but  lit- 
tle arched ;  area  rather  narrow  (\dder,  however,  at  the  beak 
than  represented  by  figure  1  c),  becoming  very  narrow,  with 
nearly  parallel  sides,  towards  the  lateral  extremities,  and  arch- 
ing a  little  in  the  region  of  the  beak;  mesial  sinus  commencing 
very  narrow  at  the  beak,  and  widening  and  deepening  regu- 
larly to  the  front,  rounded  and  smooth  within,  and  sharply 
defined  by  the  marginal  plication  on  each  side;  lateral  slopes 
nearly  straight,  or  a  little  convex  firom  the  mesial  sinus  to  the 
extremities,  but  regularly  arched  from  the  hinge  to  the  firont, 
each  ornamented  by  firom  18  to  24  simple,  regular,  somewhat 
rounded  plications,  more  than  half  of  which  are  directed  so 
that  if  produced  they  would  not  reach  the  beak,  but  intersect 
the  hinge  line,  near  which  they  become  obsolete.  Dorsal  val\e 
less  convex  in  the  umbonal  region  than  the  other,  beak  mode- 
rately incurved,  area  distinctly  narrower  than  in  the  other 
valve;  mesial  fold  very  narrow  near  the  beak,  rather  depressed 
and  flattened,  or  even  a  little  concave  along  the  middle,  with 
nearly  vertical  sides ;  lateral  slopes  slightly  concave  on  a  line 
firom  the  mesial  ridge  to  the  lateral  extremities,  and  orna- 
mented with  ribs  as  in  the  other  valve.  Surface  with  rather 
obscure  marks  of  growth,  somewhat  undulated  in  crossing  the 
costsd,  and  more  distinctly  defined  in  the  mesial  sinus  and  upon 
the  mesial  fold. 
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Length,  0.90  inch;  breadth,  about  3.56  inches;  convexity, 
about  0.60  inch. 

This  seems  to  be  one  of  the  most  extremely  transverse  species  of  the  genus, 
and  in  this  respect  resembles  S»  pinnatua  of  Owen,  particularly  the  variety  for 
which  he  proposed  the  name  S.  ligu$.  It  is  more  transverse  in  proportion  to 
length,  however,  and  not  so  convex.  Its  area  is  also  less  developed,  its  ante- 
rior lateral  margins  straighter,  and  its  mesial  fold  flattened  or  concave  on  top, 
instead  of  rounded.  We  have  likewise  been  unable  to  see  on  our  shell  any 
traces  of  the  fine  radiating  striae  seen  on  Dr.  Owen's  species,  though  it  is  possi- 
ble better  specimens  might  show  them.  Even  then,  however,  the  other  differ- 
ences would  readily  distinguish  the  two  shells. 

It  is  more  nearly  related  to  S.  paradoxus^  Schlot,  (sp.),  and  may  possibly  be 
identical  with  that  species,  or  at  least  with  some  of  the  forms  that  have  been 
referred  to  it.  It  differs  from  Quenstedt's  figure  of  that  species  (Hanb.  der. 
Petref.  tab.  38,  fig.  18),  however,  very  decidedly,  in  having  much  more  numer- 
ous and  smaller  costse ;  while  its  anterior  lateral  margins,  as  shown  by  the 
marks  of  growth,  were  always  much  straighter  in  ouUine.  It  nevertheless 
agrees  much  more  nearly,  in  these  respects,  with  an  Eifel  form  figured  by 
Schnur  (Palaeontographica  III,  tab.  xxxii  &),  under  the  name  S.  paradoxus^ 
but  has  the  plications  smaller  on  the  central  region,  and  its  area  proportionally 
higher  near  the  beak ;  while  its  decidedly  flattened  mesial  fold  gives  it  a  very 
different  appearance. 

Locality  and  position  :    Same  as  last. 


•  Spiriper  paradoxus,  Schlot.??  (sp.). 

PL  10,  fig.  2. 

TereiratulUea  paradoxus^  Schlot.  1818.    Im  TascheDb.  VII,  tab.  2,  fig.  6 ;  Petref.  1,  249. 
Sjnrifer  paradoxui^  Quenst.  1852.    Handb.  Petrefl,  478,  t.  88,  fig.  18;  Schnur,  18S4,  Palae- 

ODtographica,  III,  p.  198,  tab.  xxxii 6,  fig.  la, &,  t;  ? Davidson  1864,  Mooogr.  Brit. 

Deyonian  Brachiopoda,  pi.  viii,  fig.  11  and  18. 

Ws  have  seen  but  one  specimen  of  this  form,  and  it  only  consists  of  an  in- 
ternal cast  of  a  ventral  valve,  with  part  of  the  shell  remaining  on  the  right 
side.  It  differs  from  the  last  in  not  having  so  many,  nor  so  large  plications, 
which  are  also  less  prominent,  and  more  roughened  by  the  marks  of  growth. 
Its  mesial  sinus  is  likewise  deeper  and  more  angular  in  the  middle,  and  less 
sharply  defined  on  each  side.  It  may  possibly  be  a  variety  of  the  last,  though 
it  would  be  readily  distinguished  by  its  larger  ribs  from  any  of  the  specimens 
of  that  form  we  have  yet  seen. 

It  agrees  more  nearly  with  the  published  figures  of  S*  paradoxus^  but  the 
form  of  its  rostral  cavity,  as  indicated  by  the  internal  cast,  is  unlike  that  of 


.* 


416  PALiEONTOLOGT  OF  ILLINOIS. 

S.  paradoxtts,  as  illustrated  by  Quenstedt  and  Davidson.     In  this,  as  well  as 
most  of  its  other  characters,  however,  it  seems  to  agree  more  nearly  with 
Schnnr's  figure  of  casts  of  that  shell,  given  in  the  Palaeontographica. 
Length,  0.95  inch ;  breadth,  3  inches ;  convexity  of  ventral  valve,  0.40  inch. 

Locality  and  position :     Same  as  last. 


ARTICULATA. 

CRUSTACEA. 
Genus  DALMANITES,  Auct. 

Datmania,  Emmrich,  1845  (not  Rob.  1880),— Ocfon/ocAi/c,  Gorda,  1847,  (not  Lap.  1884). 

Subgenus  ODONTOCEPHALUS,  Conrad,  1840. 

(Ann.  Rep.  Palaeont  N.  Y.,  p.  204.) 

Although  this  type  is  generally  regarded  as  not  heing  distinct  from  Dal- 
maniteSj  it  seems  to  us  to  present  sufficiently  well  marked  distinctive  charac- 
ters to  rank  at  least  as  a  good  subgenus,  if  not  indeed  as  a  well  defined  genus. 
The  fact  that  the  peculiar  perforated  expansion  of  the  anterior  mar^n  of  the 
head  seems  to  be  always  coexistent  with  the  bifurcated  character  of  the  caudal 
extremity  in  these  trilobites,  certainly  seems  to  indicate  fundamental  differ- 
ences in  the  structure  of  other  parts  of  the  animal,  from  the  typical  forms  of 
DaJmaniteSy  in  which  neither  of  these  characters  exist  In  addition  to  this,  the 
fact  that  there  is  a  group  of  species  presenting  these  characters,  also  favors  the 
same  conclusion. 

Our  specimens  show  clearly  that  the  extended  border  of  the  anterior  margin 
of  the  head  is  really  perforated  by  oblong,  or  elongate-oval,  isolated  openings, 
passing  entirely  through,  and  not  merely  provided  with  ridges  and  depressions, 
or  divided  by  deep  sinuses,  extending  in  between  tooth-like  projecting  pro- 
cesses, as  has  been  supposed  to  be  the  case  with  some  of  the  N.  Y.  species. 
Some  species,  however,  may  possibly  have  the  margin  not  quite  continuous  be- 
tween the  bars  separating  these  perforations,  but  we  doubt  whether  this  is  the 
case  in  any  but  specimens  that  have  had  the  margin  broken  away. 

ODONTOCEPHALUS ? 

PI.  9,  fig.  10. 

Of  this  trilobite  we  have  merely  impressions  in  the  sandstone  matrix,  of  the 
expanded  and  perforated  anterior  margin  of  the  head.  These  show  it  to  have 
attained  a  large  size.  It  evidently  differs  from  the  form  found  in  the  lime- 
stones above  and  below  the  sandstone  in  which  it  occurs,  in  having  but  ten  of 
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the  elongated  perforations  of  the  alate  anterior  margin  of  the  head  (which  are 
also  more  widely  separated),  instead  of  twelve,  as  well  as  in  haying  this  part 
much  more  hroadly  rounded  in  outline.  As  the  specimen  figured  represents 
only  the  alate  margin,  it  is  probable  that  if  the  posterior  angles  of  the  cheeks 
were  produced  backwards  into  spines,  that  they  extended  farther  even  than  in- 
dicated by  the  dotted  lines,  and  that  the  whole  animal  may  have  been  near  five 
inches  in  length. 

In  the  number  of  perforations  passing  through  the  alate  anterior  margin^  it 
agrees  with  0.  selenurusy  of  Conrad,  but  it  seems  to  differ  in  the  greater  breadth 
and  outline  of  this  part,  and  probably  attained  a  larger  size.  It  may  possibly 
be  identical  with  some  of  the  species  indicated  from  the  Lower  Helderberg 
rocks  of  New  York,  and  not  yet  figured,  but  we  are  inclined  to  believe  it  new. 
If  so,  it  may  be  called  Dahnanites  (  Odontocephalus)  arenarius. 

Locality  and  position :  Four  miles  west  of  Jonesboro,  Union  county,  Illinois; 
in  a  friable  sandstone  apparently  occupying  the  horizon  of  the  Onondaga  or 
Corniferous  beds  of  the  N.  Y.  Devonian. 

Dalmanites  (Odontocephalus)  uEGeria,  Hall?  (sp.) 

PI.  10,  fig.  4  a,  »,  e, 
Dalmania  cegeria^  Hall,  1861.     Fifteenth  Ann.  Rep.  Regents  Uniy.  N.  Y.,  p.  85. 

Cephalic  shield  semielliptic,  moderately  convex,  with  the 
posterior  lateral  angles  produced  backwards  into  long  acutely 
pointed  spines ;  anterior  margin  produced  and  narrowly 
rounded  in  outline,  its  perforated  border  wide,  or  measuring 
about  two-sevenths  the  entire  length  of  the  head,  from  the 
front  to  the  posterior  margin  of  the  occipital  ring,  and  pro- 
vided with  twelve  narrow-oval  perforations,  gradually  decreas- 
ing in  length  posteriorly,  and  separated  by  eleven  narrow  bars, 
the  middle  one  of  which  is  longest.  Glabella  separated  from 
the  cheeks  by  well  defined  furrows ;  anterior  lobe  subrho^pboi- 
dal,  and  wider  than  long ;  anterior  lateral  lobe  a  little  longer 
than  either  of  the  others  behind  it;  furrows  between  them  all, 
excepting  the  anterior  ones,  transverse,  narrow,  and  none  of 
them  extending  entirely  across ;  neck  furrow,  and  its  continu- 
ations across  the  posterior  margins  of  the  cheeks,  well  defined ; 
eyes  prominent,  somewhat  reniform,  as  seen  from  above,  placed 
less  than  their  own  antero-posterior  diameter  in  advance  of  the 
posterior  margin  of  the  cheek,  provided  with  about  twenty-five 

53    August  90,1888. 
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lenses  in  the  row  around  the  lower  margin;  cheeks  sloping  ofi 
abruptly  from  the  eyes  (in  internal  casts)  to  a  broad,  well-defined 
furrow,  extending  around  to  the  lateral  margin  of  the  anterior 
lobe  of  the  glabella. 

Pygidium  subtrigonal,  rather  depressed ;  lateral  margins  a 
little  concave  in  outline  behind;  divisions  of  its  posterior  ex- 
tremity short,  parallel,  and  so  closely  approximated  that  the 
sinus  between  them  is  scarcely  wider  than  one  of  the  divisions; 
mesial  lobe  but  little  more  convex  than  the  lateral,  and  dis- 
tinctly narrower,  well  defined  by  the  furrow  on  each  side,  and 
showing  about  ten  or  eleven  distinct  segments,  with  space 
enough  behind  for  three  or  four  more ;  lateral  lobes  with  each 
nine  or  ten  segments,  the  posterior  one  being  small,  and 
directed  nearly  backwards;  margins  beyond  the  segments 
narrow  and  sloping. 

The  specimens  of  this  form  we  have  seen  consist  only  of  the  head  and 
pygidium.  The  former  are  mainly  casts,  with  some  portions  of  the  crost 
remaining.  None  of  the  specimens  of  the  pygidium  we  have  seen  seem  to  be 
quite  large  enough  to  belong  to  the  same  individuals  as  the  larger  heads,  though 
from  their  constant  association,  we  can  scarcely  doubt  that  they  belong  to  the 
same  species.  The  surface  of  the  pygidium  is  very  finely  and  obscurely  granu- 
lar; while  the  casts  of  the  head  show  indications  of  rather  coarse  granules  or 
small  pustules  on  the  anterior  lobe  of  the  glabella. 

As  no  figures  of  0.  segeria  have  yet  been  published,  we  can  not  be  quite 
sure  that  our  specimens  belong  to  that  species.  As  far  as  the  characters  of  the 
form  under  consideration  are  known,  it  seems  to  agree  so  nearly,  however,  that 
we  are  very  much  inclined  to  believe  it  the  same,  though  it  is  quite  possible  a 
comparison  of  specimens  might  show  them  to  be  distinct. 

The  specimen  from  which  our  figure  4  a  was  drawn  is  mainly  a  cast  some- 
what distorted  by  pressure,  though  it  is  made  to  appear  too  flat  in  the  figure. 
The  segments  in  the  lateral  lobes  of  figures  4  h  and  4  c,  are  also  erroneously 
carried  quite  out  to  the  margin.  The  margin  extends  a  little  beyond  the  ter- 
minations of  the  furrows  between  the  segments,  in  the  form  of  a  narrow,  smooth 
border. 

Locality  and  position :  Light-gray  subcrystalline  limestone,  of  about  the 
age  of  the  Gomiferous  division  of  the  New  York  Devonian  series ;  four  miles 
west  of  Jonesboro,  Union  county,  Illinois.  It  also  occurs  at  a  lower  horixon 
in  a  similar  limestone,  believed  to  belong  to  about  the  position  of  the  New 
York  Oriskany  sandstone,  one  mile  east  of  Bald  Knob,  Union  county,  Illinois. 
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PROTOZOA. 
SPONQIiE. 

Genus  ASTR^EOSPONGIA,  Roemer,  1854. 
AsTiLfiOSPONGiA  Hamiltonensis,  M.  and  W. 

PI.  10,  fig.  «. 

A9trcB09pongxa  HamUUmenm,  Meek  and  Wobthen,  1866.    Proceed.  Chicago  Acad.  ScL, 
vol.  1,  p.  12. 

We  merely  know  this  species  from  a  biscuit-shaped  nodular  mass,  showing  on 
one  side  numerous  six-rayed  calcareous  stars,  0.13  inch  in  diameter,  measuring 
across  from  the  extremities  of  the  opposite  rays.  The  specimen  is  not  in  a  con- 
dition to  show  the  general  form  of  the  whole  body,  if  freed  from  the  matrix,  but 
as  near  as  can  be  determined  it  seems  to  have  been  of  a  discoid  or  compressed, 
subglobose  form.  The  star-like  spicula  agree  so  exactly  in  form,  size,  and 
their  mode  of  aggregation,  with  those  of  Astrseospongta  meniscus  of  Roemer, 
from  the  Upper  Silurian  beds  of  Tennessee  (Sil.  Fauna  West  Tenn.,  p.  14,  pi. 
i,  fig.  6a-d)y  that  we  confess  we  can  see  no  difference  whatever  between 
them,  as  seen  in  our  specimen,  and  represented  in  Roemer's  figures.  From 
tbeir  different  geological  positions,  we  were  led  to  infer,  that  if  we  could 
compare  perfect  specimens  of  each,  good  specific  differences  would  probably  be 
obserred ;  still  it  may  not  be  really  distinct. 

Our  specimen  measures  2.50  inches  in  its  greater  diameter,  and  about  1.20 
inches  in  thickness,  though  the  peculiar  star*like  structure  does  not  pervade 
the  whole  mass,  particularly  its  entire  thickness.  The  thickness  of  each  indi- 
vidual ray  of  the  stars  is  about  0.02  inch,  and  their  length  0.06  inch.  They 
are  invariably  six-rayed. 

Locality  and  position:  New-Buffalo,  Iowa;  Hamilton  division  of  the  Upper 
Devonian. 
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RADIATA. 
ZOOPHYTA. 

Genus  MICROCYCLUS,  M.  and  W. 

(jitxpoq^  small ;  xoxXoq^  a  circle ;  in  allusion  to  its  small  size  and  circular  form.) 

CoRALLUM  free,  or  with  a  minute  central  point  of  attach- 
ment, discoidal,  without  columella;  calice  very  shallow,  or 
nearly  obsolete,  and  provided  with  a  single  small  fossette ;  septa 
short,  nearly  regularly  radiating,  or  with  a  few  of  those  near- 
est the  fossette  converging  a  little  towards  its  sides;  epitheca 
well  developed. 

This  little  coral  seems  to  be  related  to  ComhophyUum  and  BaryphyUum^ 
Edwards  and  Haime,  but  differs  from  tbe  first  in  having  a  well  developed 
epitheca,  and  from  the  latter,  not  only  in  that  character,  but  in  having  its 
fossette  simple,  and  its  costce  nearly  regularly  radiating.  It  also  presents  similar 
differences  from  Hadrophyllum^  of  Edwards  and  Haime.  As  we  have  sought 
in  vain  amongst  the  established  groups  for  a  genus  that  will  receive  it,  we  have 
been  compelled  to  propose  a  new  genus  for  its  reception^ 


MiCROCYCLUs  DISCUS,  M.  and  W. 

PI.  11,  fig  n  a,  b, 

CoRALLUM  depressed-discoid;  periphery  sharp,  under  side 
flat  and  protected  by  the  concentrically  wrinkled  epitheca; 
upper  side  slightly  convex,  flat  or  a  little  concave  in  the  mid- 
dle; fossette  small,  shallow  and  extending  from  the  center  to  the 
margin.  Septa  very  short,  thick,  extending  only  about  half  way 
in  from  the  margin  towards  the  middle  (the  central  region  being 
smooth),  numbering  from  twenty  to  twenty-five  at  their  inner 
ends,  but  each  bifurcating  so  as  to  double  this  number  at  the 
margin ;  sometimes  the  one  on  the  side  opposite  the  fossette  is 
divided  into  three. 

Breadth  of  one  of  the  largest  individuals,  0.77  inch ;  height, 
0.15  inch. 
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Locality  and  posih'on:     "DevH's  Back-bone,"  Jackson   ooonty,  IHinois. 
Arum  the  HamiltoD  group  of  the  Devoniaa. 


ECHINODERMATA. 

Genus  TAXOCEINUS,  Phillips,  1843  * 
Taxocbinus  gracilis,  M.  and  W. 

PI.  IS,  fig.  3. 

TBXoerinwi  graeila,  H»s  and  Worther,  Aug.,  1SS6.     Proceed.  Acad.  N'at.  Sci.,  Pbilad., 
p.  142. 

Boot  small,  expanding  moderately  from 
the  base.     Baaal  pieces  very  small,  and 
looking  like  the  last  joint  of  the  column 
divided  into  three  pieces;  Bubradial  pieces 
so  small  and  narrow  as  to  allow  the  lower 
middle  extremity  of  the  first  radials  to 
come  nearly,  or,  in  some  instances,  quite 
down  upon  the  basal  pieces;  four  of  them 
BUgi^T'lSi^rtt^trocttrt  triangular  and  more  or  less  wedge-shaped 
ont  10  «cond  bifa«.ucm  of  r.7».  go  as  to  project  up  betweeu  the  first  radi- 
als as  much  as  half  the  length  of  the  latter ;  the  fifth  one  larger 
than  the  others,  and  apparently  minutely  truncated  above  by 
the  anal  piece,  so  as  to  present  a  quadrangular  or  subpentago- 
nal  outline.     First  radial  pieces  considerably  larger  than  the 
subradials,  of  nearly  equal  length  and  breadth,  or  a  little  wider 
than  long,  hexagonal  in  form,  the  inferior  sloping  and  upper 
horizontal  sides  much  longer  than  the  others.     Second  radials, 
in  four  of  the  rays,  shorter  than  the  first,  wider  than  long,  and 
generally  hexagonal ;  in  the  fifth  ray  of  the  specimen  under 
investigation,  the  second  piece  seems  to  have  its  right  margin 
enormously  and  perhaps  abnomally  developed,  and  extended 
obliquely  upwards,  so  as  to  fill  the  whole  interradial  space  above 
the  comparatively  minute  interradial  piece,  quite  up  as  far  as 
the  second  bifurcation  of  the  rays,  with  one  solid  plate.     In 

*  Por  a  deBcriplion  and  iTnonjinj  of  this  genui,  wilh  remntkB  on  its  affluitiea,  etc.,  see 
vol.  11,  p.  268,  of  (he  Reports  lUlnoia  Oeobgical  Surrey. 
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the  ray  containing  this  singularly  developed  second  piece,  there 
are  two  other  primary  radial  pieces  succeeding  it,  of  near  the 
natural  size  and  form,  upon  the  last  (fourth)  one  of  which  the 
first  bifurcation  takes  place;  after  this  each  of  the  divisions 
bifurcate  again  on  the  fourth  piece,  while  the  two  outer  ones 
send  oflT  subdivisions,  one  on  the  sixth  and  one  on  the  seventh 
piece.  In  the  ray  immediately  to  the  right  of  that  just  de- 
scribed, no  division  takes  place  until  upon  the  eighth  piece, 
all  the  pieces  between  the  second  and  eighth  being  transversely 
oblong  or  about  twice  as  wide  as  long,  and  gradually  diminish- 
ing in  size.  In  two  of  the  other  rays,  the  first  division  takes 
place  on  the  third  piece,  and  the  second  and  third  divisions 
also  on  the  third  piece,  the  arms  rather  rapidly  diminishing  in 
size  with  each  bifurcation.  In  the  fifth  ray  there  appears  to 
be  no  bifurcation  for  some  distance  out,  though  its  exfiict  struc- 
ture cannot  be  made  out  from  the  specimen  exatnined. 

Interradial  pieces  very  small,  rather  longer  than  wide,  some- 
what wedge-shaped  above,  and  resting  between  the  short  supe- 
rior lateral  sloping  sides  of  the  first  radials,  and  supporting  on 
each  superior  sloping  side  a  short  truncated  margin  of  the  con- 
tiguous second  radials,  which  generally  meet  over  the  little 
interradial,  so  as  to  isolate  it  from  the  free  space  above,  though 
not  always.  Anal  piece  a  little  larger  than  the  interradials, 
hexagonal  in  form,  and  apparently  resting  with  one  short  side 
upon  a  minutely  truncated  upper  side  of  the  largest  subradial ; 
while  it  connects  on  the  right  with  a  first  and  second  primary 
radial,  and  on  the  left  with  a  second  and  third  primary  radial, 
and  one  first  secondary  radial. 

Surface  of  body  apparently  smooth,  but  showing  granules 
on  some  of  the  divisions  of  the  arms.  Patelliform  accessory 
pieces  not  developed  between  the  primary  radial  pieces,  but  quite 
distinct  between  some  of  the  secondary.  Column,  as  in  other 
species  of  the  group,  round  and  tapering  downwards  from  the 
base,  near  which  it  is  composed  of  very  thin  pieces. 

This  species,  although  somewhat  like  T.  interscapulariSj  Hall  (Iowa  Heport, 
pi.  1,  fig.  3),  from  the  same  locality,  will  be  at  once  distinguished  by  its  more 
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BpFeading  rays,  greater  interradial  and  interbraohial  spaces,  and  parlionlarly 
by  ita  proportionallj  smaller  and  shorter  interradial  pieces,  as  veil  as  by  having 
the  latter  realing  upon  the  anperioi  lateral  tranoated  sides  of  the  first  rndialfli 
instead  of  upon  one  of  the  seoond,  while  it  has  no  inteiaxilary  pieces,  as  seen 
io  T.  inlerKapvIarif.  It  likewise  shows  some  diSereucee  in  the  bifiuoationa  of 
itsanns,  after  the  first  divisioD.  , 

A  marked  featnre  in  the  specimen  from  wbjoh  the  description  vas  made  ont, 
is  the  extraordinary  development  of  the  right  margin  of  one  of  the  second 
primary  radial  pieoea,  by  which  it  is  made  to  fill  the  entire  adjacent  iateriadia) 
space.     This,  however,  as  already  stated,  is  probably  abnormaL 

Ziocality  and  pontion  :     Same  as  last. 
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rounded  mesial  sinus,  which  commences  very  shallow  near 
the  middle  of  the  valve  and  widens  and  deepens  rather 
rapidly  towards  the  front  margin,  to  which  il  imparts  a 
broadly  sinuous  outline.  Larger  or  dorsal  valve  very  gibbous, 
particularly  in  the  region  of  the  umbo,  which,  in  adult  shells, 
projects  considerably  beyond  that  of  the  other,  and  is  at  all 
ages  strongly  incurved.  Surface  marked  by  fine  radiating  and 
bifurcating  striae,  about  nine  or  ten  of  which  may  be  counted 
in  the  space  of  0.10  inch. 

Length,  1.05  inches;  breadth,  1  inch ;  convexity,  0.83  inch. 

This  fine  species  wiU  be  readily  recognixed  bj  its  general  form,  being  nearly 
always  longer  than  wide,  with  a  yery  short  hinge  and  an  annsiially  gibbons, 
narrow,  strongly  incurred  dorsal  nmbo,  which  eren  projects  beyond  that  of  the 
other  TalTC.  These  peculiarities  of  form  gire  the  shell  mndi  the  general 
appearance  of  some  specks  of  Pentamena, 

Under  a  microscope,  worn  and  partly  exfoliated  surfaces  show  rery  distinctly 
the  minute  punctures ;  also  occasional  larger  openings  in  the  stri»,  so  often  seen 
in  the  shells  of  this  genus. 

Locality  and  position  :  Independence,  Iowa ;  Hamilton  Group  of  the  Devo- 
nian system.  It  also  ranges  far  northward,  being  originally  described  from  a 
locality  on  Mackeniie  riyer,  lat.  67  d^rees,  15  min.,  N.  British 


Orthis  Iowensis,  var.  furnarits.  Hall. 

PL  IS,  fig.  9a,  6. 

OrthU  Icwenm^  Hall,  1858,  Geologicml  Report  of  Iowa,  toL  I,  part  n,  p.  488,  pi.  ii, 
fig.  4  and  6  ;  Billings  (1859),  Hixra'  Report  Exploration  Affiiniboine,  Sarkatchewan, 
etc,  p.  198 ;  Meek  (1868),  Transac.  Chicago  Acid.  Sci.,  toI.  I,  p.  90,  pL  xii,  fig.  %  «-A. 

Shell  attaining  a  rather  large  size,  robust,  resupinate,  sub- 
orbicular  in  adult  examples,  a  little  wider  than  long,  and  some- 
times more  or  less  emarginate  in  front,  rather  compressed  in 
young  specimens,  but  becoming  more  gibbous  with  age ;  hinge 
very  short.  Ventral  valve  much  less  convex  than  the  other, 
its  greatest  convexity  being  at  the  umbo,  while  its  anterior 
margin  in  mature  specimens  is  often  more  or  less  sinuous,  or 
impressed  in  the  middle ;  cardinal  area  very  small,  but  well 
defined  and  arched  j  foramen  generally  a  little  higher  than 
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wide ;  beak  small,  arched,  and  projecting  a  little  beyond  the 
hitige  line,  being  less  prominent  than  that  of  the  other  valve. 
Dorsal  valve  rather  gibbous  and  regularly  arched;  beak  promi- 
nent, strongly  incurved ;  cardinal  area  rather  narrow  and  dis- 
tinctly arched ;  anterior  margin  in  large  specimens  more  or  less 
raised  in  the  middle,  for  the  reception  of  the  depressed  margin 
of  the  other  valve.     Surface  ornamented  with  fine,  regular 
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Genus  STROPHOMENA,  Raf.,  1820. 

{Strcphomenet,  Rat.;  Strcphomma^  Bljjxy,  (1825),  Malac,  p.  618.) 

Strophomena  rhomboidaliS;  Wahlenb.  (sp.) 

PI.  10,  fig.  1a,b. 

AnwnUu  rhomboidaliSy  Wahlknb.,  1821.    Acta.  Soc.  Ups.,  toL  III,  p.  66. 

Produehu  depreuM,  Sowirbt,  1828.    Min.  Oooch.,  pL  ccoclix,  fig.  8. 

Produda  ruffota,  HiisiNOiR,  1826.    Yetensk.  Akad.  HandL,  p.  888. 

LepUma  rugosa,  Dalmah,  1821    KoDgL  Yetensk.  Handl.,  p.  106,  pL  i,  fig.  1. 

Producbu  qtiadrcmguiaria^  Stzininoib,  1881.    Bemerk.  nber  die  Yestein.  des  Eifels,  p.  85. 

Strophamma  pUeop9i$^  Dumont,  1882.    Const.  Oeol.  de  la  Pror.  de  Liege,  p.  854. 

Productm  deganB^  Stuninoka,  1884.    Mem.  Soc.  Geol.  de  France,  vol.  I,  p.  861. 

Strcphormna  rugoio,  Bronn,  1885.    Leth»a  Geog.  1,  p.  87,  pi.  it,  fig.  8. 

Frodueia  analoffa^  Phillips,  1886.     Oeol  Yorks  ,  vol  II,  p.  215,  pi.  yii,  fig.  10. 

OrthUruff09a,  y.  Buoh,  1887«    Ueber  Delth.,  p.  10. 

Zepiama  temnitriata,  Sowkrbt,  1888.    Sil  Syst..  tab.  zxii,  fig.  2  a. 

Lepttma  dUiortay  J.  Sowkrbt,  1840.    Min.  Oonch.,  vol.  YII,  pi.  dcxr,  fig.  8. 

Lepicena  noduloM^  Phillips,  1841.    Palaeozoic  Fobs.  Gornw.,  pi.  xxir,  fig.  94. 

LepUena  dq^reua^  db  Kon.,  1848.     An.  Foss.  Belg.,  p.  215,  pi.  xii,  fig.  8 ;  and  Others. 

Lqtiagfmia  rugoBO,  McOoT,  1844.    Sjnop.  Oarb.  Foss.  Ireland,  p.  118. 

Lq)(agonia  mulHrugata,  MoGoT,  1844.    lb.  pi.  zviii,  fig.  12. 

Strophomma  rhamboidalU^  yar.  antdoga^  Datidson,  1860.    Oarb.  Syst   Scotland,  Geologist, 

yol.  Ill,  p.  102;  Monogr.  Brit  Oarb.  Braoh.,  p.  119,  pi.  xxyiii,  fig.  1  and  2;  Brit. 

Deyonian  Brach.  (1866),  p.  76,  pi.  xy,  fig.  15-17. 

This  species  has  been  so  often  described,  and  is  so  well  known,  as  not  to 
Require  any  extended  description  here.  It  is  only  necessary  to  state  that  our 
specimens  seem  to  agree  well  with  the  Devonian  shell  so  generally  referred  to 
the  species  rhamhoidcUts, 

In  regard  to  the  identity  of  the  diflferent  forms  for  which  the  yarions  names 
mentioned  in  the  foregoing  synonymy  were  proposed,  dififerent  opinions  are 
entertained  amongst  Geologists  and  Palaeontologists.  On  this  point,  however, 
we  are  not  prepared  at  present  to  express  a  decided  opinion,  and  have  conse- 
quently merely  taken  the  foregoing  synonymy  from  Mr.  Davidson's  MonographS| 
without  pretending  to  have  investigated  in  detail,  the  claims  of  the  various  pro* 
posed  species  therein  included.  That  most  of  them  are  synonyms,  we  do  not 
entertain  much  doubt;  yet  it  seems  very  improbable  that  the  same  species  could 
have  survived  all  the  gr^at  changes  of  physical  conditions  that  must  have  taken 
place  from  the  Lower  Silurian  to  the  Carboniferous  epochs  inclusive.  It  appears 
to  us  more  probable  that  there  are  several  distinct  species  generally  confounded 
under  this  one  name,  that  are  perhaps  inseparable  by  any  characters  observable 
in  the  shell  alone,  but  which  presented  well  marked  differences,  in  the  structure 
of  the  animal  Gonchologbts  are  well  aware  of  instances  amongst  recent 
MoUusca,  where  species  olearly  separable  upon  well  marked  differences  of  the 
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softer  parts  of  the  animal,  have  shells  so  nearly  alike,  that  if  only  known  to  us 
in  the  fossilized  condition  of  our  Palssozoic  species,  would  scarcely  be  sus- 
pected to  be  distinct. 

Locality  and  ponticm:    "Bake-OTcn/' on  the  Missouri,  in  Jackson  county. 
Hamilton  Group  of  ^he  Devonian  series. 

Genus  TROPIDOLEPTTTS,  Hall,  1857* 

(Regents'  Report  for  1866,  p.  161.) 

TROPiDOLEPnjs  CARINATUS,  Conrad,  (sp.) 

PI.  18,  fig.  2  a,  6,  e. 

StropAomena  earinata^  Oovrad,  1889.    Ann.  Qeol.  Report  N.  T.,  p.  64;  (nut  8,  earinaia, 

Ooir.,  1842). 
Lqaimiia  ^ieoflo,  dk  Ysbukuil.,  1847.     Bull.  Soc.  Geol.  Fr.,  2d  ser.,  tome  lY,  p.  706 ; 

SoHNUB  (1868),  PiUaontographloa,  vol.  Ill,  p.  220,  pi.  xl,  fig.  2. 
JStrophomena  kuieosta^  Sakdbxrgib,  1866.    Die  Brachiop.  des  Rheinischen  Schioht.  Byst. 

Kusau,  p.  66,  pi.  zxxiy,  fig.  8. 
TropUMqfftus  e€trinaHi8f  Hall,  1867.    Report  Regents  Uniyersity  N.  T.,  for  1866,  p.  161 

and  162,  fig.  1  and  2;  Regents'  Report  for  1869,  p.  81,  fig.  1,  2,  8  and  4. 

Shell  varying  from  transversely  suboval,  to  longitudinally 
semielliptic,  plano-convex ;  hinge  generally  a  little  less  than 
the  greatest  breadth  of  the  valves,  somewhat  rounded  or  more 
or  less  angular  at  the  extremities ;  anterior  lateral  margins 
rounding  to  the  front,  which  is  regularly  rounded,  or  rarely 
faintly  subangular  in  the  middle.  Dorsal  valve  a  little  concave, 
generally  provided  with  a  shallow  mesial  sinus;  beak  very 
small  and  projecting  slightly  beyond  the  hinge  margin,  straight 
or  curved  very  slightly  outwards ;  cardinal  process  somewhat 
prominent.  Ventral  valve  moderately  convex,  rather  flattened 
towards  the  posterior  lateral  extremities,  greatest  convexity  a 
little  behind  the  middle;  beak  small,  slightly  arched,  and 
projecting  very  little  beyond  the  cardinal  margin ;  area  gene- 
rally narrow,  with  nearly  parallel  sides,  and  extending  to  the 
extremities  of  the  hinge,  ranging  nearly  parallel  to  the  plane 
of  the  valves;  foramen  broad,  subtrigonal,  the  upper  angle 
being  rounded  at  the  beak,  nearly  closed  by  the  cardinal  pro- 

*  Pro£  Hall  named  this  genus  in  1867,  bat  did  not  detcribe  it,  so  far  as  we  have  been  able 
to  learn,  until  1869  (Regents'  Report,  p,  81). 
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cess.  Surface  ornamented  by  about  eighteen  to  twenty  regu- 
lar, simple,  depressed  and  rounded  plications  on  each  valve, 
the  middle  one  of  which,  on  the  ventral  valve,  is  somewhat 
larger  than  the  others,  so  as  sometimes  to  produce  a  faintly 
subcardinate  appearance ;  while  a  corresponding  slightly  larger 
furrow  occupies  the  mesial  line  of  the  opposite  valve ;  lines  of 
growth  fine,  rather  distinct,  and  with  the  regularly  and  coarsely 
punctate  structure  of  the  shell,  giving  the  surface  a  beautiful 
ornate  appearance,  as  seen  under  a  common  pocket  lens.    • 

Length  of  one  of  the  larger  western  specimens,  0.90  inch ; 
breadth,  1  inch;  convexity,  0.20  inch. 

This  shell  varied  considerably  in  form  at  different  stages  of  its  growth,  and 
in  different  individuals.  As  may  be  seen  by  the  marks  of  growth,  young 
specimens  are  sometimes  transversely  semicircular,  with  rather  acutely  angular 
lateral  extremities.  As  the  shell  increased  in  size,  it  grew  more  rapidly  in 
length  than  in  breadth,  and  the  lateral  extremities  became  more  obtusely  angu- 
lar, or  even  a  little  rounded.  These  variations  of  form  at  different  ages,  are  as 
clearly  indicated  by  the  marks  of  growth  on  some  New  York  specimens  before 
us  as  in  the  western  examples.  The  particular  individual  we  have  figured,  has 
the  lateral  extremities  nearly  rectangular,  but  in  others  from  the  same  locality 
they  are  more  rounded,  as  in  those  from  New  York.  We  know  of  no  other 
shell  with  which  this  is  liable  to  be  confounded. 

Locality  and  position :     Same  as  last. 

Genus  PENTAMERUS,  Sowerby,  1813. 

(Min.  Conch.,  tab.  28.) 

Penta3£Erus  comis,  Owcn?  (sp.) 

PL  18,  6g.  6  a,  b,  e, 

Atrypa  eomU^  Owen,  1866.    Report  GeoL  Survey  Wisconsin,  Iowa  and  Minnesota,  p.  68S, 

pL  iii  A,  fig.  4. 
BerUamerw  oceidentalis,  Hall,  1868.    Iowa  Report,  vol  I,  part  U,  p.  614,  pi.  vi,  fig.  2  a,  5,  e  ; 

(not  P.  oceidenUdiSf  Hall,  1862,  Palsoont  N.  T.,  vol.  II,  p.  841,  pi.  Ixxxix,  fig.  1  a-^, 

and  2.) 
JPentarherut  galeaU/ormU^  Meek  and  Worthen,  1866.     Report  Qeol.  Sarvey  Illinois,  toI.  Il, 

p.  826 ;  where  it  is  by  typ.  err.  geUoH/omu 

Shell  globose-subovate,  very  gibbous,  generally  about  as 
wide  as  long.  Dorsal  valve  moderately  convex ;  beak  incurved ; 
front  slightly  depressed  in  the  middle,  so  as  to  form  a  very 
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shallow  sinus,  and  sometimes  provided  with  a  few  short, 
obscure,  rounded  irregular  plications;  lamellaB  of  interior 
nearly  parallel,  and  not  quite  extending  to  the  middle.  Ven- 
tral valve  very  convex,  particularly  in  the  region  of  the  umbo, 
which  is  prominent,  and  strongly  incurved  over  and  upon  that 
of  the  other  valve;  front  sometimes  slightly  raised  in  the 
middle  and  faintly  subplicated,  so  as  to  form  at  the  immediate 
margin  an  obscure  mesial  prominence,  and  a  few  folds  corres- 
ponding to  the  irregularities  of  the  margin  of  the  other  valve ; 
internal  chamber  and  mesial  septum  rather  short.  Surface 
smooth. 

Length  and  breadth,  0.88  inch;  convexity,  0.70  inch. 

This  species  has  mach  the  general  appearance  of  some  of  the  smoother 
varieties  of  P,  galeatits ;  bat  so  far  as  jet  known  it  never  has  its  plications 
near  so  strongly  developed,  nor  continued  so  far  back  from  the  front  margin,  as 
we  usually  see  in  that  species ;  while  casts  show  that  the  internal  chamber  and 
septum  of  its  ventral  valve,  as  well  as  the  septa  of  its  dorsal  valve,  are  shorter. 

Although  Dr.  Owen's  figure  and  description  of  his  Atrypa  comis  are  not  very 
satisfactory,  we  have  now  little  doubt  but  it  was  the  above  described  species 
that  he  named.  It  is  true,  he  mentions  no  plications,  but-  they  are  often  so 
very  obscure  on  this  shell  that  they  might  be  readily  overlooked;  while  some 
very  faint  indications  of  plications  seem  to  be  seen  on  the  left  side  of  his  figure. 

We  know  little  of  the  internal  characters  of  this  shell  from  any  specimens 
we  have  had  an  opportunity  to  see,  but  Prof.  Hall  expresses  the  opinion  in  the 
Twentieth  Ann.  Rep.  Regents  Univ.,  N.  Y.,  on  the  State  Cab.  Nat.  Hist.,  p. 
163,  that  it  presents  difierences  of  generic  importance  from  Pentameras^  and 
he  proposes  for  the  type  the  name  €h/pidvla.  If  this  separation  should  be 
sustained,  the  name  of  the  species  will  become  Gypidvla  comis,  if  we  are  right 
in  identifying  the  species  with  Owen's  figure. 

Locality  and  position:  Bock-Island,  Illinois;  Hamilton  Group  of  the 
Devonian  series. 

Pentamerus  subglobosus,  M.  and  W. 

PI.  18,  fig.  6  a,  6,  e. 

Shell  small,  subglobose,  about  as  wide  as  long.  Dorsal 
valve  wider  than  long,  evenly  and  rather  distinctly  convex, 
regularly  arched  from  beak  to  front ;  beak  short  and  incurved. 
Ventral  valve  strongly  arched,  more  convex  than  the  other, 
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the  greatest  convexity  being  a  little  behind  the  middle ;  beak 
short  and  distinctly  incurved, 'so  as  to  come  in  contact  with 
that  of  the  other  valve,  but  not  distinctly  overlapping  it. 
Surface  of  each  valve  ornamented  with  about  nine  or  ten 
small,  angular  plications,  four  or  five  of  which  are  a  little 
larger  and  very  slightly  more  prominent  than  the  others,  on 
the  middle  of  the  ventral  valve,  and  a  few  of  those  at  the 
immediate  front  of  the  dorsal  valve  slightly  more  depressed; 
plications  scarcely  extending  back  beyond  the  middle,  and 
crossed  by  very  fine  undulating  lines  of  growth. 

Length,  0.52  inch;  breadth,  0.54  inch;  convexity,  0.43 
inch. 

This  Hide  slieU  will  be  distingiuBbed  frcoi  the  last  bj  its  more  nmneroiis, 
more  angokr,  and  more  strongly  defined  plioations,  as  well  as  by  its  shorter  and 
less  attenuated  yentral  beak.  Its  dorsal  Talre  is  also  proportionally  more  con- 
vex, and  more  regularly  arched.  So  fkr  as  yet  known,  it  is  also  a  considerably 
smaller  shell;  while  young  indiyiduals  of  the  last  described  species^  of  ecHrres- 
ponding  sixe,  or  eyen  one-third  larger,  are  entirely  without  any  traces  of  plica- 
iions. 

LocdUhf  and  podtion:  Rock-Island,  Illinois;  Hamilton  Group  of  the 
Oeronian  series. 


Genus  ATRTPA,  Dalman,  1827. 

(Vet.  Akad.  HandL,  xz.) 

Atrtpa  aspera,  Schlotheim  (sp.) 

PL  IS,  fig.  To,  6,  e,d 

TMbratuHiM  atpera^  Schlothum,  181S.    M in.  Tasohenb.,  toL  VH,  pL  1,  fig.  T  ;  Petrefact., 

p.  808. 
Atrypa  atpera^  Daucak,  182T.    Vet  Akad.  Hand!.,  pi.  4,  fig.  8 ;  Hubzhgek  (188*7),  Leth. 

Suea,  pi.  21,  fig.  12;  Phuxips  (184 1)^  Pabeoxoic  Fobs.,  pi.  xxxiii,  fig.  144;  Dayidsosi 

(18d&),  Monogr.  Brit.  Deyonian  Brach.,  pi.  z,  fig.  6-8 ;  Mm  (1868),  Trans.  Chicago 

Acad.  Set,  ToL  I,  p.  96,  pL  xiii,  fig.  12;  and  of  others. 
Atrypa  tfinota^  Hall,  1848.    GeoL  Report  Fourth  Diet  N.  T.,  p  200. 
IMbratuia  aaptra^  Muroh.,  Vkrn.  and  Ekts.,  1846.    Oeol.  Bnaa,  toK  II,  p.  08,  pi.  z,  fig.  IS. 
Atrypa  atpera^  rar.  oeddtnidHi^  Hall,  1868.    Iowa  Report,  toI.  I,  part  H,  p.  616,  pL  ▼!, 

fig.  8  a,  6,  c,  d. 

Shell  longitudinally  suboval,  varying  to  subcircular,  rarely 
a  little  wider  than  long;   very  gibbous  and  inequivalve  in 
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adult  specimens.  Ventral  valve  but  slightly  convex  in  the 
umbonal  region^  and  distinctly  sinuous^  though  not  emarginate^ 
in  front ;  beak  very  small,  a  Uttle  prominent,  and  closely  in- 
curved upon  that  of  the  other  valve ;  foramen  minute.  Dorsal 
valve  much  more  convex  than  the  other,  and  becoming  very 
gibbous  in  adult  specimens,  regularly  and  strongly  arched  from 
beak  to  front ;  beak  incurved.  Surface  of  both  valves  omor 
mented  with  large,  rounded,  bifurcating  pUcations,  crossed  at 
intervals  by  regular,  distinctly  elevated  and  vaulted  concentric 
lamellsd,  which  are  sometimes  produced  in  the  form  of  hollow 
spines. 

Length  of  a  large  individual,  1.33  inches;  breadth,  1.26 
inches ;  convexity,  0.93  inch. 

Specimens  of  lliis  shell  from  Iowa  and  western  Illinois  generally  have  the 
plications  mnch  larger*  and  less  numerous  than  those  found  in  the  Hamilton 
group,  of  New  York;  and  in  this  respect  agree  more  nearly  with  some  of  the 
European  examples*  These  more  coarsely  plicated  western  examples  Prof.  Hall 
proposed  to  designate  ii  A,  aspera,  var.  occidentalism  Even  at  the  western 
localities,  howerer,  these  shells  vary  considerably  in  this  and  other  characters, 
as  may  be  seen  by  the  two  indiyiduals  we  have  figured.  Some  authors  r^ard 
all  these  shells  as  merely  yarieties  of  A,  reticidaru,  Linn,  (sp.),  which  is  gene- 
rally merely  ornamented  with  more  or  less  fine,  radiating  striae,  with  projecting 
laminae  of  growth.  Although  the  varieties  of  these  two  types  are  sometimes 
very  difficult  to  separate,  it  seems  probable  that  the  softer  parts  of  the  animal 
of  each  were  nevertheless  characterized  by  specific  differences. 

Locality  and  position :  Bock-Island,  Illinois,  and  New-Buffido  and  Inde- 
pendence, Iowa ;  in  Calcareous  shales  belonging  to  the  horison  of  the  Hamilton 
Group  of  the  New  York  Devonian  series.  This  species  is  also  very  common 
in  the  same  position  in  New  York,  and  various  other  localities  of  the  United 
States.  Mr.  Kennicott  likewise  brought  specimens  of  it  from  the  Devonian 
rocks  of  a  distint  locality,  on  Mackenzie  river,  British  America,  as  high  north 
as  the  seventy-sixth  degree  of  latitude,  and  had  others  presented  to  him  from 
near  the  same  latitude  in  Russian  America.  It  is  also  widely  distributed  in 
Europe. 
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AtRYPA  RETICULARIS,  Liniifleus,  (sp.). 

PL  18,  fig.  11. 

Anomia  retieularU^  Link.,  1767.    Syst  Nat,  vol.  1,  12th  ed.,  p.  1162, 

TerebraiulUes  priicut^  Schlotheim,  1820.    Petrefact.,  vol,  I,  p.  262 ;  II,  p.  68,  69,  t.  xvii, 

fig.  2 ;  t  XX,  fig.  4. 
Anomites  reHcularis^  Wahlikb.,  1821.    Act.  Soc.  Upsalensis,  Vm,  p.  65. 
Terebratula  affinity  Sowerbt,  1828.     Minn.  Conch.,  vol.  IT,  p.  24,  pi.  cccxxiv,  fig.  2. 
Atrypa  retieularUy  Dalman,  1827.     Vet.  Akad,  Handl.,  pi.  iv,  fig.  2.» 

This  common  and  almoet  aniversally  distributed  species  is  so  fully  described 
in  yarioos  works  on  geology  and  palaeontology,  as  to  render  a  formal  detailed 
description  of  it  here  scarcely  necessary.  For  tbe  information,  however,  of 
students  who  may  not  have  access  to  other  works,  it  is  proper  to  state  that  it  is 
an  exceedingly  variable  shell,  both  as  to  size  and  form.  Its  most  usual  form, 
however,  is  longitudinally  suboval,  or  approaching  obovate,  the  widest  part  being 
generally  behind  the  middle,  with  cardinal  margins  more  or  less  sloping  from 
the  beaks  to  rounded  lateral  borders,  and  the  anterior  margin  somewhat 
narrowly  rounded,  or,  in  some  examples,  a  little  truncated.  The  dorsal  valve 
is  more  convex  than  the  other,  with  a  strongly  incurved  beak.  The  ventral 
valve  is  compressed-convex  in  the  umbonal  region,  more  or  less  flattened  or 
concave  on  each  side,  and  impressed,  or  sometimes  rather  distinctly  sinuous  at 
the  front;  its  beak  is  small,  projecting  little  beyond  that  of  the  other  valve, 
and  closely  curved  over  and  upon  it.  The  surface  is  ornamented  with  more  or 
less  fine,  or  coarse  radiating  striae  or  ribs,  with,  at  intervals,  concentric  marks 
of  growth,  from  which,  in  well  preserved  specimens,  project  free  laminae,  some- 
times extending  as  much  as  an  inch  or  more  beyond  the  margins  of  the  valves. 
As  generally  found,  however,  particularly  as  broken  from  a  hard  rock,  these 
laminae  are  removed  from  the  surface,  and  the  shell  presents  a  very  different 
appearance  from  that  of  a  perfect  example.  The  individual  we  have  figured 
on  plate  13  came  from  a  shaly  matrix,  and  retains  portions  of  the  projecting 
laminae  extending  far  out  beyond  the  true  margins  of  the  valves,  showing  that 
it  must  have  presented  a  transversely  suboval,  or  nearly  semicircular  form,  as 
indicated  by  the  restored  outline.  The  form  of  the  valves,  if  the  free  laminae 
were  removed,  would  be  nearly  as  indicated  by  the  inner  broken  line. 

Some  varieties  of  this  shell  are  considerably  wider  than  long,  and  in  these 
dilated  forms  the  hinge  line  is  straight,  and  often  terminates  in  nearly  or  quite 
rectangular  extremities.  The  radiating  striae  are  subject  to  great  variations  in 
size,  which,  together  with  other  differences,  have  caused  various  specific  names 
to  be  proposed  upon  these  variations.     Most  palaeontologists,  however,  regard 

*  For  the  long  list  of  other  names  that  have  been  applied  to  this  species,  or  to  forms 
supposed  to  be  only  varieties  of  it,  see  Mr.  Davidson *8  Monographs  of  the  British  Silurian 
and  Devonian  Brachiopoda. 
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all  theae  as  merely  varietiea  of  one  extreiuel;  variable  speciee,  modified  by  local 
and  other  causes;  vbile  others  think  the  seriea  includes  at  least  four  or  five 
closely  allied  but  distinct  species.  The  fact  that  several  of  these  real  or  sup- 
posed varieties  are  mainly  or  entirely  confined  to  particular  horizons,  seems  to 
favor  the  latter  conclosion.  In  this  country,  the  large  dilated  variety,  with  a 
nearly  or  quite  straight  binge,  seems  to  be  characteristic  of  the  Hamilton  group, 
or  of  beds  beloo^ng  to  near  that  division  of  tbe  Devonian;  while  in  tbe  Silu- 
rian, the  shell  is  generally  much  smaller,  with  the  hinge  margins  nsually  more 
sloping  from  the  beaks. 

Length  of  a  very  large  individual,  eictusive  of  the  extended  laminse,  1.90 

inches  3~ ^^^ 

iw-Buffalo,  and  Inde- 
group  of  the  Devo- 
the  Upper  Silurian 
er  American  States. 

titish  America,  and  in 
lort,  it  seems  to  be,  in 
distributed  wherever 


Gends  SPIRIFEE,  Sowerby,  1815. 

(Mia.  CoDch,  II,  p.  43.) 

Sdboenus,  TRIGONOTRETA,  Kflenig,  1825. 

(Icon,  sect  parti.) 

SPIRIFER  rORNACULA,  Hall. 
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prominent,  distant  from  the  other,  and  but  very  slightly 
curved;  area  high,  triangular,  ranging  nearly  at  right  angles 
to  the  plane  of  the  valves,  strongly  defined  by  rectangular 
margins,  nearly  flat  or  very  slightly  arched,  and  finely  but 
obscuyely  striated  vertically  and  longitudinally;  foramen 
rather  narrow,  being  higher  than  wide ;  mesial  furrow  narrow, 
rather  shallow,  smooth  and  rounded,  or  somewhat  flattened 
within.  Surface  ornamented  with  from  about  fifteen  to 
twenty-four  simple  rounded  plications  on  each  side  of  the 
mesial  fold  and  sinus,  and  marked  by  fine  concentric  striae  of 
growth. 

Length,  1.04  inches;  breadth,  1.75  inches;  convexity,  0.90 
inch. 

This  shell  seems  to  be  very  closely  allied  to  several  forms  described  by  Prof. 
Hall  ander  other  Dames,  but  not  yet  figured.  Until  these  have  all  been  fully 
illustrated,  it  is  impossible  to  make  detailed  comparison  without  specimens  of 
all  these  forms.  On  comparison  with  specimens  believed  to  be  the  form  he  has 
described  under  the  name  ;S^.  iegmentm^  they  are  found  to  be  very  similar, 
though  the  form  under  consideration  has  its*  area  slightly  more  arched,  its  fora- 
men a  little  narrower,  and  the  mesial  fold  rather  more  depressed;  while  its 
marks  of  growth  are  less  strongly  defined.  The  specimen  figured  by  us,  how- 
ever, and  the  few  others  we  have  had  an  opportunity  to  examine,  have  the  shell 
mainly  exfoliated  so  as  to  give  them  an  unnaturally  smooth  appearance. 

Locality  and  position :  "  Bake  Oven,"  Jackson  county,  Illinois,  from  beds  of 
the  age  of  the  New  York  Hamilton  group,  of  the  Devonian. 

Spirifer  subundiferus,  M.  and  W. 

PI.  10,  fig.  5  a,  6,c,rf,«. 

Shell  attaining  a  moderately  large  size,  somewhat  wider 
than  long,  transversely  oval,  rather  convex;  lateral  margins 
compressed  at  the  extremities  of  the  hinge,  and  rounded  in  out> 
line ;  front  irregularly  rounded,  being  most  prominent  in  the 
middle  at  the  termination  of  the  mesial  fold  and  sinus ;  hinge 
shorter  than  the  breadth  of  the  valve.     Ventral  valve  a  little 

♦  S,  segmentuM  Hall,  seems  to  us  to  agree  almost  exactly,  in  every  respect,  with  8.  auth 
cwtpidatus,  Schnur  (Palaontographica,  vol.  HI,  p.  202,  tab.  xxxUi,  fig.  8  a-/,  1854);  not 
S,  9ubcu8pi€UUu$,  Hall,  Iowa  Report,  1868. 
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more  convex  than  the  other ;  beak  moderately  prominent,  and 
rather  distinctly  arched;  area  of  moderate  breadth  near  the 
beak,  but  becoming  rapidly  narrowed  farther  out,  and  scarcely 
extending  to  the  ends  of  the  hinge,  strongly  arched  with  the 
beak,  and  provided  with  a  rather  wide  triangular  foramen; 
mesial  sinus  somewhat  flattened  or  rounded  within,  shallow  or 
of  medium  depth  and  breadth,  narrowing  regularly  from  the 
front,  but  continued  quite  to  the  beak,  and  having  on  each  side 
five  well  defined,  stout,  simple,  broadly  rounded  plications 
(with  faint  indications  of  a  sixth  near  each  hinge  extremity), 
separated  by  rounded  furrows.  Dorsal  valve  most  convex 
anteriorly ;  mesial  fold  prominent,  with  abruptly  sloping  sides, 
and  usually  a  shallow  depression  or  furrow  along  its  middle ; 
lateral  slopes  convex,  and  each  provided  with  four  well  defined, 
and  one  obscure,  broadly  rounded,  simple  plications ;  beak  pro- 
jecting beyond  the  hinge  line,  and  distinctly  incurved. 

Breadth  of  largest  specimen,  2.10  inches;  length,  1.90 
inches;  convexity,  1.24  inches. 

All  the  specimens  of  tbis  ebell  we  have  seen  are  mainly  casts,  exbibiting 
little  beyond  the  size,  general  form,  and  large  plications.  One  of  them,  how- 
ever, retains  some  portions  of  the  shell,  and  atone  place,  about  midway  between 
the  beak  and  lateral  margin,  a  small  piece  showing  the  surface  markings.  On 
this  may  be  seen,  by  the  aid  of  a  magnifier,  delicate,  minutely  crenated,  or 
pitted,  concentric  striae,  very  regularly  arranged,  so  that  six  of  them  may  be 
counted  in  one-tenth  of  an  inch,  and  apparently  all  undulated  in  crossing  the 
round  plications  and  intervening  furrows. 

Unfortunately  our  figures  of  this  species  are  not  engraved  in  a  very  satisfac- 
tory manner,  too  much  of  the  shading  being  done  by  the  general  ruling.  In 
attempting  to  lengthen  up  the  plications  by  the  means  of  a  burnisher,  they  are 
also  at  places  made  to  appear  too  angular ;  while  the  mesial  fold  on  figure  5  a 
and  5  r/  is  not  prominent  enough,  and  the  sulcus  along  the  middle  of  that  of  5  c/ 
is  too  broad.  The  apparent  bifurcation  of  one  of  the  plications  on  the  right 
side  of  figure  5a  is  also  an  error,  the  plications  being  always  simple  and  rounded. 

This  species  is  probably  most  nearly  allied  to  S.  undiferu^^  of  Roemer,  but 
differs  in  having  a  smaller  number  of,  as  well  as  larger  and  more  prominent, 
plications.  Its  area  is  also  less  defined,  and  narrows  more  rapidly  outwards 
from  the  beak  on  each  side. 

Locality  and  position  :  Eock-Island,  Illinois ;  in  the  Hamilton  division  of 
the  Devonian  series. 
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Genus  CYRTINA,  Davidson,  1858. 

(Monogr.  Brit  Garb.  Brach.,  p.  06.) 

Ctrtina  triquetba,  Hall  (ap.) 

PI.  18,  fig.  4  a,  b,  Cf  d, 

Cyrtia  triquetra^  Hill,  186S.    Iowa  Report,  toI.  I,  part  II,  p.  618. 

Cyriina  triquetral  HnK,  1868.    Transactions  Chicago  Acad.  Set,  toI.  I,  p.  99. 

Shell  small,  subpyramidal,  wider  than  long;  hinge  line 
equaling  the  greatest  breadth,  and  terminating  in  nearly  rec- 
tangular lateral  extremities;  anterior  outline  more  or  less 
•regularly  rounded,  with  sometimes  a  faint  mesial  emargination. 
Dorsal  valve  semicircular,  depressed-convex ;  mesial  fold  mode- 
rate, rounded  and  well  defined;  beak  scarcely  extending  beyond 
the  hinge  line,  and  slightly  arched.  Ventral  valve  greatly 
elevated,  the  highest  point  being  the  beak,  which  is  straight 
or  very  slightly  arched ;  mesial  sinus  corresponding  in  size  to 
the  sinus  of  the  other  valve ;  area  high,  triangular,  nearly  flat, 
and  standing  at  right-angles  to  the  plane  of  the  dorsal  valve; 
foramen  very  narrow,  closed  by  the  pseudo-deltidium  below, 
and  open  above.  Surface  ornamented  by  seven  to  eight  or 
nine  simple  plications  on  each  side  of  the  mesial  fold,  and 
about  nine  to  ten  on  each  side  of  the  mesial  sinus,  the  two 
bounding  the  sinus  being  larger  and  more  prominent  than  any 
of  the  others;  marks  of  growth  fine,  and  on  well  preserved 
specimens  subimbricating ;  punctate  structure  visible  by  the 
aid  of  a  pocket  lens. 

Length,  0.26  inch;  breadth,  0.45  inch;  convexity,  0.30  inch. 

This  species  is  chiefly  distinguished  from  C,  acutirostris^  of  Shnmard  (Mis- 
souri Eeport,  p.  204,  pi.  C,  fig.  3  a,  5,  c),  by  its  smaller  and  more  numerous 
plications.  It  is  very  similar  to  some  of  the  forms  referred  to  C,  heterodyta^  by 
European  authors. 

LocalUy  and  position:  Same  as  last. 
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Genus  LINGULA,  Bruguiere,  1792. 

(Eucyc  Meth.  1,  tab.  260.) 

LiNGULA  suBSPATULATA,  M.  and  W. 

PI.  18,  fig.  1. 

We  only  know  this  shell  from  almost  perfectly  flattened  specimens,  apparently 
of  the  ventral  yalve.  They  have  an  elliptic  outline,  with  length  and  breadth 
as  five  to  three.  Its  lateral  margins  form  very  nearly  elliptic  curves  from  the 
beak  to  the  front,  which  is  rather  more  narrowly  rounded  than  represented  in 
our  figure.  The  slopes  of  the  cardinal  margin  are  scarcely  straight,  even  near 
the  beak,  which  is  only  rather  obtusely  angular.  Surface  marked  by  fine  con- 
centric lines,  and  traces  of  more  minute,  less  distinct  radiating  striae. 

The  appearance  of  a  depression,  or  of  distinct,  continuous  radiating  lines, 
along  the  middle,  &om  the  beak  to  the  front,  in  our  figure,  is  an  error  in  the 
engraving.  On  internal  casts  some  faint  traces  of  radiating  marks  are  seen 
near  the  beak,  and  sometimes  forward  to  or  beyond  the  middle,  but  not  forming 
a  distinctly  defined  band  ;  nor  is  there  any  furrow  on  the  internal  cast 

Length,  0.53  inch  ;  breadth,  0.32  inch. 

This  species  has  been  sometimes  referred  to  L.  spatulatay  of  Hall,  from  the 
Genesee  Slate,  of  the  New  York  Devonian  series;  but  in  addition  to  being 
much  larger,  it  is  distinctly  broader  in  proportion  to  its  length,  and  has  a  more 
angular  beak.  It  is  still  less  like  2/.  concentrica,  from  the  New  Yot^  Genesee 
Slate. 

Locality  and  position :  Near  Jonesboro,  Union  county,  Illinois;  from  the 
^*  Black  Slate,"  at  the  top  of  the  Hamilton  division  of  the  Devonian  series. 
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Genus  PTERINEA,  Goldf.,  1832. 

(Naturh    AtL,  tab.  812.) 

Pterinea?  subpapyracea,  M.  and  W. 

PI.  11,  fig.  5. 
Pterinea  f  eiibpapyrace<i^  Hkek  and  Worthkn,  1866.  Proceed.  Chicago  Acad.  Sci.,  vol.  I,  p. 21. 

Shell  (left  valve)  under  medium  size,  obliquely  suboval, 
moderately  convex,  very  thin;  anterior  and  basal  margins 
forming  a  semicircular  curve  to  the  posterior  extremity,  which 
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is  narrowly  rounded  and  somewhat  produced  near  the  middle, 
above  which  the  posterior  margin  is  nearly  straight  and 
ascends  obliquely  forward  to  the  posterior  wing.  Beak  rather 
obtuse,  and  placed  considerably  in  advance  of  the  middle  of 
the  shell.  Hinge  short,  ranging  at  an  angle  of  about  twenty- 
eight  degrees  above  the  obliquely  sloping  posterior  margin. 
Posterior  wing  small,  compressed,  considerably  shorter  than 
the  posterior  extremity  of  the  valve,  pointed  at  the  extremity, 
and  slightly  sinuous  behind ;  anterior  wing  shorter  than  the 
other,  compressed,  and  apparently  nearly  rectangular.  Sur- 
•  face  ornamented  with  alternately  larger  and  smaller  thread- 
like, obscurely  subcrenate  radiating  striae,  separated  by  wider 
flattened  spaces;  the  whole  being  crossed  by  concentric  lines, 
sometimes  producing  a  sub-cancellated  style  of  marking. 

Length,  measuring  obliquely  from  the  anterior  wing  to  the 
narrowly  rounded  posterior  extremity,  0.74  inch;  height,  or 
diameter  at  right  angles  to  the  hinge,  0.60  inch ;  length  of 
hinge-line,  0.42  inch. 

This  shell  resembles  very  closely  the  cretaceous  species  Avicida  Nehrasceiuts 
of  Shumard,  from  the  Upper  Missouri.  Its  widely  different  geological  position, 
however,  is  alone  a  strong  presumptive  evidence  that  it  must  be  specifically 
distinct.  As  we  know  nothing  of  its  hinge  or  interior,  we  can  only  refer  it 
provisionally  to  the  genus  Pterinea.  If  not  a  true  Pferineaj  it  will  doubtless 
have  to  be  called  Avicula  or  Pteria  mbpapyracea,  depending  upon  which  of 
these  two  names  is  to  be  retained  for  that  genus. 

The  shading  on  our  figure  makes  the  posterior  portion  look  too  convex. 

Locality  and  position :  Falls  of  the  Ohio  river ;  Devonian. 


Genus  MODIOLOPSIS,  Hall,  1847. 

(Palaeont.  N.  Y.,  vol.  I,  p.  167.) 

MoDiOLOPSis?  PEROVATA,  M.  and  W, 

PI.  11,  fig.  2. 
MwRoloptU perovata^  Hekk  and  Worthen,  1865.    Proceed.  Acad.  Nat  Sci.^  Pbilad.,p.  246. 

Shell  longitudinally  ovate,  the  widest  part  being  a  little 
behind  the  middle,  compressed,  very  thin,  extremely  inequi- 
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lateral  and  oblique ;  posterior  side  compressed,  cuneate,  regu- 
larly rounded  in  outline ;  anterior  side  very  short,  more  nar 
rowly  rounded  than  the  posterior  margin.  Dorsal  outline- 
forming  a  broad,  nearly  regular  arch,  from  the  beaks  into  the 
posterior  border;  base  oblique,  and  somewhat  straightened 
just  in  front  of  the  middle,  and  rounding  up  towards  the  ex- 
tremities. Beaks  compressed,  scarcely  projecting  beyond  the 
rounded  anterior  outline,  and  placed  directly  over  the  anterior 
extremity.  Surface  marked  with  regular  concentric  striaa,  and 
small,  irregular  furrows.  Anterior  muscular  impression  oval, 
distinct,  located  close  to  the  margin,  under  the  beak. 

Length,  1.92  inches;    height,  1.18  inches;  convexity,  0.40 
inch. 

TfaiB  species  has  much  the  general  appearance  of  Modiola  concentrica^ 
(Hall,  GkoL  Fourth  Dist.  p.  196,  fig.  9),  but  differs  in  having  its  anterior  out- 
line rounded,  instead  of  protuberant  and  subangular  in  outline.  Its  margin  is 
also  more  prominent  in  the  antero-ventral  region,  and  without  "  a  longitudinal 
impression  directly  below  the  beaks." 

Our  figure  of  this  shell  is  too  narrowly  rounded  posteriorly,  and  too  widely 
round  in  front.  The  beak  in  the  anterior  margin  shows  the  oast  of  the  mus- 
cular impression,  and  the  end  of  the  pallial  line  connecting  with  it,  but  these 
are  not  well  represented  in  the  figure.  As  we  know  nothing  of  the  nature  of 
its  hinge,  we  of  course  only  refer  it  provisionally  to  the  genus  Modiolopsis, 

Localitt/  and  position:  White  Sulphur  Springs,  Delaware  county,  Ohio; 
Hamilton  Group  of  Devonian  series. 


Genus  GRAMMYSIA,  de  Verneuil,  1847. 

(Bull.  Soc.  Geol.  Fr.,  IV,  p.  696.) 

GraMxMYSia?  rhomboidalis,  M.  and  W. 

PI.  11,  fig.  5  a,  6. 

GrammyBta  rhomboidalis,  Herk  and  Worthbn,  1866.    Proceed.  Acad.  Nat.  Sci.,  Philad., 
p.  248. 

Shell  rather  large,  very  gibbous,  presenting  a  rhombic  form 
as  seen  in  a  side  view,  and  a  distinctly  cordate  outline  as  seen 
in  an  anterior  or  posterior  view;  umbonal  slopes  extremely 
prominent  and  very  oblique ;  beaks  nearly  terminal,  approxi- 
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mate  at  their  points,  rising  above  the  hinge  line,  and  distinctly 
curved  inwards  and  forwards;  anterior  and  antero-ventral 
regions  immediately  in  front  of  the  oblique  umbonal  ridge, 
abruptly  contracted,  with  a  broad  undefined  depression  ex- 
tending from  the  front  part  of  the  beaks  obliquely  to  a  point 
near  the  middle  of  the  base ;  dorsal  region  between  the  umbo- 
nal ridge  and  the  cardinal  margin,  a  little  concave  near  the 
beaks.  Posterior  margin  obliquely  truncated  with  a  mode- 
rately convex  outline  to  the  posterior  basal  extremity,  which 
is  subangular,  or  very  narrowly  rounded ;  base  rather  long,  a 
little  convex  in  outline  behind  the  middle,  and  straight  or 
slightly  sinuous  just  in  front  of  it,  but  rounding  obliquely  up- 
ward anteriorly.  Anterior  side  (which  is  imperfect  in  our 
specimen)  short,  or  apparently  not  projecting  much  beyond 
the  beaks,  more  or  less  obliquely  rounded,  and  apparently 
somewhat  gaping;  cardinal  margin  (judging  from  casts)  rather 
short,  and  inflected  so  as  to  form  behind  the  beaks  a  distinctly 
defined,  rather  wide  depression  or  escutcheon.  Surface,  as 
near  as  can  be  determined  from  casts,  ornamented  with  small, 
regular  concentric  ridges.  Hinge,  muscular  and  pallial  im- 
pressions, unknown. 

Length,  about  3.55  inches;  height,  2.06  inches;  greatest 
breadth  (near  the  middle  of  valves),  2.42  inches. 

The  most  marked  pecaliarities  of  this  shell  are  the  remarkable  prominence 
and  obliquity  of  its  umbonal  ridges  (which  near  the  beaks  stand  out  as  if  com- 
pressed antero-posteriorlj),  and  the  nearly  terminal,  obliquely  incurred  charac- 
ter of  the  beaks.  The  specimen  is  not  in  a  condition  to  show  whether  or  not 
it  has  a  distinct  lunule  in  front  of  the  beaks,  but  we  suspect  that  it  has.  In 
some  respects  it  resembles  in  form  Cyrtodonta  Hindi  of  Billings,  from  the  Cin- 
cinnati group  (= Hudson  river  beds)  of  Canada,  but  differs  in  having  its  um- 
bonal ridges  so  much  more  prominent  as  to  give  greater  convexity  to  the  valves ; 
while  its  umbones,  although  more  prominent,  are  much  narrower  in  their  ante- 
rO'posterior  diameter.  More  important  differences,  however,  are  the  presence 
of  a  broad  undefined  sulcus,  extending  obliquely  from  the  anterior  side  of  the 
beaks  of  our  shell,  to  near  the  middle  of  its  base,  and  the  apparent  slightly 
gaping  character  of  its  anterior  side.  Notwithstanding  the  general  resemblance 
of  these  forms,  there  can  be  little  doubt  but  they  really  belong  to  distinct  fami- 
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lies,  since  tHe  Canadian  shell  doubtless  belongs  to  tbe  ArcidsBj  while  that  before 
OS  appears  to  be  related  to  the  Anatinidm, 

Although  we  have  placed  our  shell  provisionally  in  the  genus  Chammyna^ 
we  strongly  suspect  that  when  its  hinge  and  interior  can  be  seen,  it  will  be  found 
to  be  either  generically  or  subgenerically  distinct  from  G.  himlcata^  Con.  sp., 
the  type  upon  which  that  genus  was  founded.  At  any  rate,  it  differs  mate- 
rially in  form,  and  the  prominence  of  its  umbonal  ridges,  as  well  as  in  the  ab- 
sence of  a  mesial  ridge  and  furrows,  extending  ^m  the  beaks  to  the  middle  of 
its  basal  margin,  from  that  and  other  well  determined  species  of  the  genus. 

Should  it  be  found  necessary  to  establish  a  new  genus  for  this  shell,  we  have 
proposed  to  call  it  Rhombocardia,  We  remember  a  somewhat  similar,  but  dis- 
tinct species,  from  the  New  York  Hamilton  group,  which,  if  we  mistake  not, 
has  been  described  by  Mr.  Conrad. 

Owing  to  the  defective  shading  of  the  engravings  of  this  shell,  our  figures 
look  too  flat,  and  fail  to  convey  a  correct  idea  of  some  of  its  characters. 

Locality  and  position :  "  Bake  Oven,''  Jackson  county,  HI.,  Hamilton  Group. 


GASTEROPODA. 

Genus  PLATYCERAS,  Conrad,  1840  * 

(Ann.  Rep.  Paleeont  N.  T.,  p.  205.) 

Platyceras  ventricosum,  Conrad. 

PI.  11,  fig.  4  a,  6. 

Itatyeerat  vAOncomm,  Gonbad,  1840.  Ann.  Report  Palaeont.  K.  Y.,  p.  206 ;  Hall  (1850), 
Report  Regents  Univ.  of  N.  Y.,  p.  17,  fig.  1  and  2 ;  Palaeont.  N.  Y,  vol.  Ill,  p.  811, 
pi.  Iri,  fig.  1-4  and  8  ;  and  pi.  ItH,  fig.  4  ;  also  p.  475,  pL  cxriii,  fig.  8-9. 

Shell  obliquely  subovate,  composed  of  two  and  a-half  to 
three  very  rapidly  enlarging,  contiguous  volutions,  the  last 
one  of  which  is  remarkably  large  and  ventricose;  spire  de- 
pressed below  the  upper  side  of  the  body  whorl ;  aperture  very 
large  and  circular;  inner  lip  generally  in  contact  with  the 
spire  so  as  to  leave  a  moderately  large  umbilical  cavity; 
surface  traversed  by  fine  strisB,  and  near  the  aperture,  coarser 
somewhat  undulated  marks  of  growth,  crossed  by  faint  traces 
of  extremely  fine  revolting  lines. 


*  For  remarks  on  this  genns  see  page  884. 

^*^  knirnmt  9ft   IflM). 


'56  Angnst  37, 1868. 
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Greatest  transverse  diameter  of  a  large  well  developed  spe- 
cimen, 1.78  inches;  height  (which  is  also  the  height  of  the 
aperture),  1.40  inches;  breadth  of  aperture,  1.25  inches. 

Although  P,  veniricomm  has  not,  we  believe,  been  hitherto  found  aboYO  the 
horizon  of  the  Orbkanj  sandstone,  our  specimen  of  the  shell  under  considera- 
tion agrees  so  exactly  in  every  respect  with  authentic  examples  of  that  species 
before  us  from  New  York,  and  Cumberland,  Maryland,  that  we  are  completely 
at  a  loss  to  find  any  appreciable  differences.  Indeed  it  agrees  quite  as  well 
with  typical  examples  of  P.  ventricomm  as  they  agree  with  each  other.  We 
have  the  more  confidence  in  its  identity  with  Mr.  Conrad's  species,  because 
several  species  of  other  shells  not  found  in  New  York  above  the  Oriskany,  are 
known  to  occur  in  the  Hamilton  group  in  Canada. 

The  specimen  we  have  figured  has  the  lip  somewhat  broken  away  on  the 
upper  side,  so  that  figure  4  a  does  not  show  its  outline  entire.  The  lines  of 
growth  on  that  figure  are  also  too  oblique,  and  not  undulated  enough  near  the 
aperture.  Figure  4  5  is  a  somewhat  oblique  view,  and  shows  the  apex  of  the 
spire  too  distinctly.  In  looking  directly  into  the  aperture,  so  as  to  see  its  full 
outline,  the  apex  of  the  spire  is  not  visible. 

Locality  and  position :  New-BuffalO|  Iowa ;  Hamilton  group  of  the  Devonian. 


Genus  ISONEMA,  M.  and  W.,  1865. 

{iffoiy  equal;  vrj/iay  a  thread,  in  allusion  to  its  equal  lines.) 

EolopeOy  snbgenufl  Itonema^  Mux  and  Worthen,  1866.    Proceed.  Acad.  Nat  ScL,  Fhilad., 
p.  261. 

Shell  depressed  sub-globose,  turbinate,  or  conical-subovate, 
obtusely  angular  around  the  middle  of  the  body  whorl;  aper- 
ture sub-rhombic ;  outer  lip  thin,  entire ;  inner  lip  a  little  flat- 
tened or  impressed  in  the  umbilical  region,  apparently  for  the 
support  of  an  operculum,  very  thin,  or  scarcely  continuous 
above ;  axis  imperforate;  surface  ornamented  with  transverse, 
very  regular  lines  on  the  upper  side  of  the  volutions. 

In  1865  we  proposed  the  name  Isoneima  for  this  type,  as  a  subgenus  under 
Holopea.  Farther  comparisons,  however,  have  since"  led  us  to  regard  it  as 
generioally  distinct  from  Bohpea,  from  which  it  differs  in  its  angular  instead 
of  rounded  volutions,  as  well  as  in  its  imperforate  axis,  flattened  inner  lip, 
rhombic  instead  of  rounded  aperture,  and  strong  regular  lines  of  growth.  From 
Pleurotomaria  it  will  be  at  once  distinguished  by  its  entire  lip,  and  the  absence 
of  a  revolving  band  on  the  whorls.    From  Qydonema  it  differs  in  being  entirely 
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withont  the  characteristio  reyolying  lines  of  that  genus,  an^  marked  by  strong 
transverse  striro. 

In  addition  to  the  typical  species  here  described,  this  genus  includes  /.  hel- 
latula=^(^LoQcon^ma  beHatula^  Hall;  15th  Report  Regents  Univ.  N.  Y.,  p.  163, 
fig.  4  and  5).  These  shells  differ  widely  from  Looconema  of  Phillips,  in  their 
greatly  more  depressed,  broad  form,  smaller  number,  and  more  angular  whorls, 
and  straight  or  slightly  arched,  instead  of  inversely  sigmoid  lines  of  growth. 

IsoNEMA  DEPRESSA,  M.  and  W, 

PL  11,  fig.  6  a,  6,  and  the  annexed  cuts. 

Eolopea  {laonema)  deprsssa^  Mikk  and  Worthen,  1866.    Proceed  Acad.  Nat  So!.,  Philad., 
p.  261. 

^1^^       ^^1^      Shell  depressed  subturbinate^  considera- 

^^B  ^  ^Bv  bly  wider  than  high;  spire  very  low;  volu- 

^^^-^    ^^^^    tions  nearly  four,  increasing  rather  rapidly 

Flg.AjBtaow8  the  aperture  and  -i  jt       ./ 

"^iS'Blbtckyiewoftheshen  ^^  size,  obhquely  compressed,  with  a  slight- 
•h^tagtheregaiArunesofthe  j^  (jo^vex  outward  slope  abovc ;  last  turn 

but  little  convex  below,  between  the  angular  periphery  and 
the  imperforate  umbilical  region ;  suture  well  defined ;  aper- 
ture as  wide  as  high.  Surface  with  lines  of  growth  strong, 
very  regular,  and  numbering  about  four  or  five  in  the  space 
of  0.10  inch  on  the  upper  side  of  the  body  whorl,  where  they 
sometimes  bifurcate,  and  arch  very  slightly  forward  in  pass- 
ing across  from  the  suture  to  the  periphery,  below  which  they 
suddenly  become  nearly  obsolete  and  pass  a  little  obliquely 
backwards  to  the  umbilical  region.  Furrow  on  the  flattened 
lower  part  of  the  inner  lip,  for  the  support  of  the  operculum, 
well  defined. 

Height,  0.38  inch ;  breadth,  0.56  inch. 

This  species  is  allied  to  L  heUatulaj  Hall  (sp.),  but  differs  greatly  in  its  more 
depressed  form,  being  sometimes  nearly  twice  as  wide  as  high,  while  that  spe- 
cies is  represented  as  distinctly  higher  than  wide,  and  described  as  being 
'<  moderately  elongated.'*  Our  sheU  also  has  its  periphery  distinctly  more  angu- 
lar. In  sorface  markings  and  other  characters,  these  shells  are  very  similar. 
I  In  our  figure  6  5,  pi.  11,  the  transyerse  lines  are  too  indistinct  and  too  fine, 

bat  they  are  correctly  represented  in  the  above  cut  B. 

Locality  and  position :    Delaware  county,  Ohio;  Devonian,  of  about  the  age 
of  the  Hamilton  Qroup. 
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CEPHALOPODA. 

Genus  GOMPHOCERAS,  Sowerby,  1839. 

(In  Murch.  8iL  Sjst,  p.  621.) 

GOMPHOCEBAS  TURBINIFORME,  M.  and  W. 

PI.  12,  fig  2a,  6. 

Oomphoc€r<u  (Apiocertu)  twrliniforme^  Mux  and  Worthxn,  1866.   Proceed.  Acad,  Nat  Set, 
Phi]ad.,p.  268. 

Shell  rather  small,  turbinate  or  obovate,  very  slightly  un- 
symmetrical ;  section  circular,  or  nearly  so ;  chambered  part 
rapidly  expanding,  with  sides  slightly  convex  above.  Non- 
septate  part  very  short,  or  three  times  as  wide  as  long,  round- 
ing in  abruptly  above;  aperture  contracted,  but  exact  form 
unknown.  Septa  only  moderately  concave,  nearly  equidistant 
at  all  points,  excepting  near  the  outer  chamber  and  the  apex, 
where  they  are  more  crowded ;  at  about  the  widest  part  of  the 
shell,  separated  by  spaces  equaling  one-eighth  its  greatest 
diameter.  Siphon  small  and  marginal.  Surface  nearly  smooth, 
or  with  only  fine  lines  of  growth. 

Length  of  a  specimen  not  quite  complete  at  the  smaller  ex- 
tremity, 1.16  inches ;  greater  breadth,  at  the  junction  of  the 
septate  and  non-septate  parts,  1  inch;  smaller  diameter  at  the 
same  place,  0.90  inch;  greater  diameter  at  the  smaller  ex- 
tremity, 0.32  inch;  smaller  do.  at  same  place,  0.30  inch; 
divergence  of  sides  from  smaller  end,  30®. 

This  is  a  very  short  turbinate  species,  Bomewhat  like  O.  heta^  Hall,  (15th 
Report  Regents,  pi.  7,  fig.  1),  but  differs  in  being  proportionally  shorter  and 
more  yentricose,  and  in  haying  the  septa  proportionally  more  crowded.  It 
shows  eleyen  septa  in  a  space  of  three-quarters  of  an  inch  below  the  last  one, 
while  G.  beta  is  described  as  haying  only  seyen  or  eight  in  the  same  space. 

Its  last  three  septa  are  crowded  within  a  space  only  equaling  one  of  the 
chambers  below. 

Locality  and  position :    Charleston,  Indiana;  Deyonian. 
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Genus  CYRTOCERAS,  Goldf.,  1832. 

(In  Dechen*8  Germ.  traosL  de  la  Bache,  p.  536.) 

Cyrtoceras  sacculum,  M.  and  W. 

PI.  12,  fig  8  a,  i,  e. 

0<miphoeera$  aaeeulum^  Meek  and  Worthen,  1866.    Proceed.  Acad.  Nat.  Sci.,  Philad., 
p.  258. 

Shell  small,  subfusiform,  or  clavate,  very  slightly  arched  or 
convex  on  the  ventral  side,  and  nearly  straight  on  the  dorsal; 
a  little  compressed  at  right  angles  to  the  plane  of  the  curve, 
particularly  the  non-septate  part,  which  is  more  convex  on  the 
outer  side  of  the  curve  than  the  inner ;  most  ventricose  a  little 
above  the  last  septum,  thence  tapering  gradually  to  the  lower 
extremity  and  towards  the  aperture,  near  which  latter  there 
is  a  slight  constriction.  Section  transversely  a  little  oval  near 
the  middle  of  the  shell,  and  more  decidedly  so  above,  but 
nearly  or  quite  circular  towards  the  lower  extremity.  Aper- 
ture transversely  oval,  its  smaller  diameter  being  about  two- 
thirds  the  greater ;  lip  faintly  sinuous  at  each  end  of  the  aper- 
ture and  at  the  middle  of  the  ventral  or  convex  side.  Septa 
but  slightly  concave;  (distance  between  them  not  distinctly 
determinable  from  the  specimen  examined).  Siphon  very 
small,  placed  on  the  line  of  the  shorter  axis  of  the  septa,  about 
twice  its  own  breadth  from  the  ventral  or  outer  side  of  the 
curve.  Surface  marked  only  with  small  annular  striae,  slightly 
arched  backwards  near  each  end  of  the  aperture,  parallel  to 
the  faint  sinuosities  of  the  lip. 

Length  of  specimen,  imperfect  at  the  smaller  extremity,  1.27 
inch;  do.  of  nonseptate  part,  0.67  inch;  greatest  transverse 
diameter  of  do.,  0.53  inch;  shorter  diameter  of  do.  at  same 
point,  0.42  inch.  Angle  of  divergence  of  septate  half  of  the 
shell,  measuring  along  each  lateral  margin,  24°.  Breadth  of 
aperture,  0.33  inch;  smaller  diameter  of  do.,  0.22  inch. 

This  little  shell  has  the  general  habit  and  appearance  of  Gomphoceras,  and 
yet  differs  from  the  typical  forms  of  that  genus  in  being  slightly  arched  and 
not  having  its  aperture  bo  remarkably  contracted.    In  being  a  little  curved,  it 
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more  nearly  resembles  Phragmoceras,  thongli  its  carvatare  is  less  decided.  It 
is  also  worthy  of  note,  that  the  comparatively  small  contraction  of  its  aperture 
is  mainly  on  the  dorsal  and  ventral  margins,  while  in  Gomphocercu  and  Phrag- 
moceras  the  contraction  is  mainly  on  each  lateral  margin.  Since  referring  it 
to  the  genus  GomphoceraSf  farther  comparisons  have  led  ns  to  regard  it  as  be- 
longing more  properly  to  the  genns  Cyrtocerasy  although  it  seems  to  be  an  inter- 
mediate  type  between  these  genera.  If  Prof.  Hall's  proposed  genns  Oncocera* 
should  be  retained,  it  is  possible  this  species  might  be  included  in  it,  as  sug- 
gested by  us  in  first  publishing  a  description  of  it.  In  its  peculiar  Gompho- 
oeras-like  form,  it  resembles  C.  heterodytum  of  Barrande  (Syst.  Sil.  Bohme, 
vol.  n,  p.  550,  pi.  118,  fig.  15-18),  though  it  is  much  less  arched,  and  not  so 
ventrieose.  The  small  einus  of  its  lip  on  the  convex  side  of  the  shell  shows  it 
to  be  the  ventral  side. 

Locality  and  position :  White  Sulphur  Springs,  Delaware  county,  Ohio. 
Hamilton  Group  of  Devonian  Series. 

Genus  GYROCERAS,  de  Koninck,  1844. 

(Terr.  HouiU.,  6S0.) 

Gtboceras  ?  cx)NSTRiCTUM,  M.  and  W. 

PI.  12,  fig.  1  a,  6. 

Of  this  species  we  have  seen  but  the  single  specimen  figured,  which  is  merely 
an  internal  cast,  consisting  of  a  little  less  than  one-half  of  a  volution.  It  evi- 
dently increased  very  gradually  in  size  from  the  smaUer  extremity,  and  a  sec- 
tion of  its  volutions  presents  a  transversely  elliptic  outline,  the  dorso-ventral 
diameter  bearing  the  proportions  to  the  transverse  of  about  20  to  30.  About 
half  of  the  specimen  is  septate,  and  the  outer  chamber  appears  to  have  been 
comparatively  short,  though  its  entire  length  is  not  known,  as  it  is  incomplete 
at  the  extremity.  It  is  rather  less  curved  than  the  septate  part,  and  at  about 
two  inches  from  the  last  septum  it  shows  a  broad,  shallow,  undefined  constric- 
tion on  the  outer  side  of  the  curve  and  the  lateral  margins,  apparently  near  the 
aperture.  The  sides  are  rather  narrowly  rounded,  and  the  inner  and  outer  sur- 
faces broadly  so.  On  the  outer  side,  however,  there  is  some  appearance  of  a 
broad,  shallow,  longitudinal,  mesial  concavity  or  impression,  most  marked  on 
the  non-septate  part,  near  the  constriction  mentioned  above. 

On  each  dorso-lateral  region  (supposing  the  outer  side  of  the  curve  to  be  the 
dorsal)  a  row  of  broad  low  nodes  is  seen,  placed  at  intervals  of  one  for  about 
every  third  or  fourth  septum.  The  specimen  is  too  imperfect  to  show  very 
clearly  the  other  prominences  of  the  outer  side,  though  there  is  some  appear- 
ance of  two  other  rows  of  still  more  obscure  nodes,  placed  each  about  half-way 
between  those  mentioned  and  the  middle,  and  of  longitudinal  ridges,  though 
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we  are  not  qnite  sore  that  the  engraying  (fig.  1  6)  represents  these  exactly 
right.  On  the  inner  side  of  the  onrve  there  are  also  several  longitudinal  ridges, 
as  represented  in  figure  1  a. 

On  the  outer  side  of  the  curve,  the  septa  are  distant  from  each  other  about 
one-seventh  the  transverse  diameter,  while  on  the  inner  side,  they  are  distant 
about  one-tenth,  or  one-twelfth  the  dorso-ventral  diameter..  The  position  of 
the  siphuncle,  and  the  nature  of  the  finer  surface  markings,  have  not  been  de- 
termined. 

We  are  not  sure  that  this  is  a  true  Oyroceras^  but  merely  suppose,  from  the 
curve  of  the  fragment,  that  it  most  probably  formed  at  least  one  entire  turn, 
and  hence  could  scarcely  have  been  a  Cyrtoceras,  The  difficulty  of  distin- 
guishing these  two  genera,  however,  from  such  imperfect  specimens,  is  such 
that  a  positive  conclusion  on  this  point  is  scarcely  possible  in  this  case. 

Perfect  specimens  of  this  shell  will  doubtless  show  the  nodes  and  ridges  to 
be  more  prominent  than  they  are  on  mere  internal  oasts  like  that  we  have 
figured. 

In  the  transversely  elliptic  form  of  its  volutions,  and  some  of  its  other  char- 
acters, this  species  seems  to  have  resembled  Ch/roceras  Loganxy  Meek,  from  a 
distant  northern  locality  on  Mackenzie  river,  British  America,  but  it  differs  in 
having  its  volutions  proportionally  broader,  and  much  less  tapering,  as  well  as 
in  the  nature  of  its  nodes  and  other  prominences. 

Locality  and  position:  ''Bake  Oven,''  Jackson  county,  Illinois;  in  the  Ham- 
ilton group.    Devonian. 


ARTICULATA.. 

CRUSTACEA. 
Genus  PHACOPS,  Emmerich,  1839. 

Phacx)ps  bana,  Green,  (sp.) 

PI.  11,  fig.  la-«. 

Calpmene  6ufo,  vtr  fwui,  Green,  1882.    Monograph  Trilobites  North  America,  p.  42. 
Phacopi  rana^  Hall,  1862.    Report  Hegents  Uniyersity  New  York,  Appendix  D,  p.  91. 

Entire  form  narrow-subelliptic,  the  breadth  being  generally 
about  two-thirds  the  length;  greatest  breadth  near  the  anterior 
part  of  the  thorax  ;  outline  of  sides  nearly  straight  and  sub- 
parallel,  or  converging  a  little  posteriorly ;  convexity  moderate. 
Head  sub-semicircular,  the  posterior  lateral  extremities  of  the 
cheeks  being  a  little  produced  backwards  and  narrowly  rounded. 
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Glabella  gibbous,  but  somewhat  depressed  on  top  and  rounding 
oflf  abruptly  in  front,  with  anterior  lobe  large  or  forming  more 
than  one-third  of  the  entire  bulk  of  the  head,  and  about  two- 
thirds  as  long  as  wide — separated  from  the  palpebral  lobes  and 
eyes,  on  each  side,  by  well  defined  furrows,  that  diverge  rapidly 
forward ;  posterior  lobes  minute,  and  separated  from  the  ante- 
rior by  a  furrow  extending  entirely  across,  but  much  deeper  on 
each  side  than  in  the  middle,  where  it  usually  arches  a  little 
forward ;  neck  furrow  well  defined,  deepest  on  each  side,  and 
crossing  over  so  as  to  leave  a  narrow  ridge  between  it  and  the 
furrow  passing  across  between  the  minute  posterior  and  large 
anterior  lobes ;  neck  segment  or  occipital  ring  rather  wide,  and 
nearly  as  prominent  in  the  middle  as  the  anterior  lobe  of  the 
glabella.  Eyes  large,  nearly  as  prominent  as  the  anterior  lobe 
of  the  glabella,  and  with  visual  faces  nearly  vertical  or  very 
abruptly  sloping,  and  forming  a  sub-semicircular  curve ;  lenses 
large,  numbering  five  or  six  in  the  vertical,  and  nine  or  ten  in 
the  oblique  rows — the  upper  ones  usually  nearly  obsolete ; 
palpebral  lobes  nearly  as  prominent  as  the  eyes.  Cheeks  fall- 
ing oflf  abruptly  from  the  eyes. 

Thorax  one-third  longer  than  the  head,  but  somewhat  wider 
anteriorly  than  long ;  axis  very  nearly  as  wide  as  the  lateral 
lobes,  and  a  little  more  convex ;  lateral  lobes  flattened  on  top, 
nearly  half  their  breadth,  and  then  rather  abruptly  rounded 
down  to  the  lateral  margins. 

Pygidium  semicircular,  about  twice  as  wide  as  long,  regularly 
rounded  behind ;  middle  lobe  more  prominent,  and  rather  dis- 
tinctly narrower  than  the  lateral,  and  showing  eight  to  about 
nine  or  ten  segments;  lateral  lobes  with  seven  or  eight 
segments. 

Entire  surface,  excepting  the  furrows  of  the  head  and  the 
lapping  surfaces  of  the  pleurae,  granular — the  granules  being 
distinctly  larger  on  the  anterior  lobe  of  the  glabella  than  else- 
where. 

Length  of  an  adult,  1.70  inches;  breadth,  1.25  inches ;  con- 
vexity,  0.45  inch.  Other  fragments  indicate  a  size  about  one- 
third  larger. 
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Our  Bpecimens  of  this  apecies  are  somewhat'  more  robost,  and  liavfl  a  few 
more  lenees  in  the  ejea  than  specimena  of  P.  rana,  from  the  Hamilton  group 
shale  of  New  York,  now  before  ob  ;  but  they  agree  so  nearl;  in  other  characters, 
that  we  see  no  anffioient  reason  for  separating  them. 

This  species  is  one  of  the  types  of  Prof.  McCoy's  suhgenns  PorUocJaa. 

Locality  and pontion:  "Bake  Oven,"  Jackson  conntj,  Blinois;  from  the 
Hamilton  gronp  of  the  DoTooian  series.  It  also  occars  in  beds  of  the  same  age 
at  New  BnSalo,  Iowa. 


-—57  An(iut»,lM8. 


CARBONIFEROUS    SPECIES. 


FOSSILS  OF  THE  KINDERHOOK  GROUP. 


MOLLUSOA. 

BRAOHIOPODA. 

Genus  RHYNCHONELLA,  Fischer,  1809. 

(Mem.  Soc.  Imp.  Mosc.  11,      .) 

Rhtnchonella  Missouriensis,  Shumard. 

PI.  14,  fig.  1  a,  6,  c,  d, 
RhynehoneUa  MmourieruiSy  SomfARD,  1855.     Oeol.  Rep.  Missoari,  p.  204,  pi.  c,  fig.  6  a,d,  e. 

Shell  attaining  a  medium  size,  subtrigonal,  or  sometimes 
approaching  subpentagonal,  moderately  gibbous,  about  as  long 
as  wide,  or  sometimes  slightly  wider  than  long;  greatest  breadth 
near  the  middle;  posterior  lateral  slopes  rather  straight,  and 
converging  to  the  beaks  at  an  angle  of  about  100  degrees; 
sides  more  or  less  rounded ;  front  rounded,  or  sometimes  sub- 
truncate.  Dorsal  valve  depressed— convex  in  the  umbonal  and 
lateral  regions,  and  concave  in  the  middle,  the  concavity  com- 
mencing narrow  and  shallow,  generally  behind  the  middle, 
and  widening  and  deepening  to  the  front,  so  as  to  form  a  broad, 
shallow,  rather  flat  mesial  sinus;  depressed  part  of  the 
front  curving  downwards,  and  a  little  produced,  to  fill  a  cor- 
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responding  sinuosity  in  the  front  of  the  other  valve,  the  mar- 
gins of  the  two  valves  meeting  there,  at  rather  less  than  a  right 
angle,  so  that  no  emargination  of  the  outline  of  the  front  is 
produced;  beak  small,  rather  pointed,  projecting  little  beyond 
that  of  the  other  valve,  over  which  it  curves.  Ventral  valve 
considerably  more  convex  than  the  other,  the  greatest  con- 
vexity being  generally  in  front  of  the  middle,  from  which  it 
rounds  oflf  abruptly  behind  and  on  each  side,  while  in  the  mid- 
dle it  rises  into  a  broad  depressed,  or  moderately  prominent, 
flattened  or  somewhat  rounded,  mesial  prominence,  rarely  ex- 
tending back  much  beyond  the  middle;  beak  incurved;  cardi- 
nal margin  broadly  and  rather  distinctly  sinuous  on  each  side 
of  the  beak. 

Surface  ornamented  by  about  nine  to  eleven  broad,  distinct, 
rounded,  occasionally  bifurcating  plications,  most  of  which, 
excepting  the  outer  lateral  ones,  extendjaearly  to  the  umbones. 
Of  these  plications,  three  to  four  occupy  the  mesial  sinus,  and 
four  to  five  the  mesial  fold,  the  greater  number  in  each  instance 
generally  resulting  from  the  bifurcation  of  one  of  the  lateral 
ones.  Distinct,  rather  coarse,  irregular  radiating  striae  also 
mark  every  part  of  the  surface,  and  are  well  defined  on 
exfoliated  surfaces,  as  well  as  upon  internal  casts,*  while  fine 
undulating  lines,  and  occasional  stronger  marks  of  growth, 
traverse  the  surface  concentrically. 

Length  of  a  mature  specimen,  0.95  inch ;  breadth,  1  inch ; 
convexity,  0.70  inch;  do.  of  another  more  gibbous  individual, 
of  the  same  size,  0.76  inch. 

Under  the  name  Rhi/nchoneUa  Musouriensis^  it  will  be  obserred,  Dr.  Sbumard 
figures  two  forms,  differing  materially  in  general  appearance,  as  well  as  in  size, 
and  the  distinctness  of  their  plications.  These  he  thought  to  be  only  different 
developments  of  the  same  species,  as  there  were  amongst  the  specimens  some 
intermediate  fbrms.  The  specimens  from  which  our  description  was  drawn  up 
appear  to  agree,  in  all  respects,  with  the  larger  one,  from  which  his  figures  5  h 
and  c  were  drawn,  excepting  that  they  are  not  quite  so  gibbous,  though  some 
of  them  are  nearly  as  much  so.     These  larger,  more  strongly  plicated  shells,  of 

*  These  stHse  are  represented  rather  too  fine  and  regular  on  the  anterior  part  of  all  the 
figures,  excepting  on  the  mesial  fold  of  figure  *td. 
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wluob  we  have  a  good  series  before  us,  are  quite  constant  in  all  their  charaoters 
excepting  the  usual  differences  of  conyexitj;  and  we  are  strongly  inclined  to 
regard  them  as  being  really  a  distinct  species,  from  the  smaller,  more  obscurely 
plicated  shells,  like  that  from  which  Dr.  Shumard's  figure  6  a  was  drawn.  They 
also  not  only  differ  in  size  and  form,  but  in  the  distinct  radiating  striss  of  the 
larger  shell.  On  well  preseryed  specimens  of  the  smaller  type,  of  which  we 
have  seyeral  specimens  for  comparison,  yery  &int  traces  of  something  like 
minute  radiating  striae  may  sometimes  be  seen,  by  the  aid  of  the  magnifier,  but 
they  are  so  fine  and  obscure  as  to  leave  doubts  whether  they  are  not  rather  due 
to  the  fibrous  structure  of  the  shell,  than  really  to  surface  markings,  and  they 
neyer  leave  any  traces  on  internal  casts,  like  the  coarser  unmistakable  surface 
stnss  of  the  larger  shell. 

The  differences  mentioned  above  are  so  well  marked  and  constant,  in  the 
collections  we  have  had  for  comparison,  that  we  would  scarcely  hesitate  to  name 
the  shell  we  have  figured  as  a  distinct  species,  were  it  not  for  the  fact,  that  on 
comparing  good  specimens  of  the  smaller  type  with  authentic  British  examples 
of  R.  pugnuSf  of  the  same  size,  we  have  been  unable  to  find  any  reliable  differ- 
ences whatever  by  which  they  can  be  dbtinguished.  Indeed,  they  agree  quite 
as  well  with  small  exampleey^  R.  pugnus  as  any  two  specimens  of  them  agree 
with  each  other — so  that  we  have  absolutely  nothing  but  their  uniform  much 
smaller  size  to  distinguish  these  smaller  shells  from  R.  pugnm ;  and  if  this 
should  not  be  considered  a  valid  specific  difference,  then  Dr.  Shumard's  name 
would  have  to  be  retained  for  the  larger  shells  we  have  figured  and  described, 
and  another  name  would  be  unnecessary.  Should  future  comparisons  of  more 
extensive  collections,  however,  bring  to  light  good  distinctions  between  the 
smaller,  obscurely  plicated  and  non-striated  shell  represented  by  Dr.  Shumard's 
figure  6  a,  and  R,  pugntLs^  Martin  (sp.),  we  would  propose  to  restrict  the  name 
JHusourienns  to  that  type,  and  to  distinguish  the  larger,  strongly  plicated  and 
distinctly  striated  shell  we  have  figured,  under  the  name  R,  striato-costatcL 

It  is  worthy  of  note,  here,  that  although  the  shell  under  consideration  resem- 
bles some  varieties  of  R,  pngnus^  particularly  that  to  which  Phillips  applied  the 
name  R.  sulcirostris,  a  comparison  with  a  good  series  of  the  various  forms  of 
R,  puffnuSf  sent  by  Mr.  Davidson  from  Berkshire,  England,  shows  our  shell  to 
present  the  following  differences :  In  the  first  place,  it  is  uniformly  a  propor- 
tionally narrower  shell,  and  always  has  its  posterior  lateral  slopes  converging  to 
the  beaks  at  a  distinctly  less  obtuse  angle,  while  its  plications  are  stronger 
and  continued  farther  back,  and  its  radiating  striao  much  more  distinct.  Indeed, 
there  are  no  traces  of  radiating  striae  on  any  of  the  English  specimens  of  R. 
pugnus  we  have  seen,  either  testiferous  species  or  internal  casts,  though  Mr. 
Davidson  says  weU  preserved  examples  show  fine  striae  on  the  external  surface. 

Locality  and  position :  Kinderhook,  Pike  county,  Illinois ;  Kinderhook  group 
of  the  Lower  Carboniferous  series. 
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LAMELLIBRANCHIATA. 

Genus  PERNOPECTEN,  Winchell,  1865. 

(Proceed.  Acad.  Nat.  Set,  Philad.,  p.  126.) 

Pernopectbn  Shumardianus,  Winchell  ? 

.     PL  14,  fig.  «  a,  6. » 

Avicula  eircubity  Hall,  1858.  Oeological  Report  Iowa,  toI.  I,  part  i!,  p.  622,  pi.  rii,  fig,  9 ; 
(ftot  A.  cireulusy  Shumard,  1856,  MUsouri  Report,  pi.  G,  fig.  14.) 

Pemopeden  ShvmarcRanuiy  Winchsll,  1866.  Proceedings  Acad.  Nat  Sci.,  Philad.,  p.  126. 
Compare  A.  CooperensUy  Shumard,  (1866),  Missouri  Report,  pi.  C,  fig.  16,—?  AvieuU- 
peeien  Umaformmy  Whitb  and  WHrrruLD,  (1862),  Proceedings  Boston  Society  Nat  His- 
tory., vol.  VIII,  p.  296.) 

Shell  very  thin,  orbicular,  or  subovate,  the  height  in  some 
examples  equaling,  and  in  others  exceeding  the  antero-posterior 
diameter ;  valves  subequal  ?  much  compressed — the  greatest 
convexity  being  in  the  central  region,  and  over  a  space  nar- 
rowing thence  up  to  the  beaks,  the  superior  lateral  regions  on 
each  side  being  distinctly  compressed  or  flattened,  and  separated 
from  the  more  convex  central  region  by  two  broad,  shallow, 
undefined  furrows  or  depressions,  diverging  from  the  beaks ; 
ventral  margin  forming  a  semicircular  curve ;  lateral  borders 
less  regularly  rounded  in  outline ;  hinge  line  very  short,  in 
one  valve  at  least,  forming  a  retreating  angle  at  the  beaks ; 
ears  very  small,  subequal,  distinctly  flattened,  more  or  less 
obtusely  angular,  and  in  one  of  the  valves  projecting  above 
the  beak,  not  properly  defined  by  a  marginal  sinus  on  either 
side  of  either  valve ;  beaks  small,  somewhat  obtusely  pointed, 
and  scarcely  projecting  above  the  hinge  line — their  compressed 
lateral  margins  defined  by  the  abrupt  and  distinct  flattening 
of  the  ears,  and  diverging  at  an  angle  of  about  125  degrees. 
Surface  marked  with  very  fine,  obscure,  concentric  striaB, 
crossed,  on  well  preserved  specimens,  by  traces  of  more  minute 

*  We  regret  that  our  figures  do  not  fully  express  the  neatness  of  outline  and  symmetry 
of  form  presented  by  the  specimens  of  this  shell.  They  also  fail  to  show  the  broad,  shal- 
low depressions  diverging  from  each  side  of  the  beak,  and  have  the  lateral  outlines  of  the 
umbonal  region  too  widely  diverging  and  not  straight  enough. 


454  PALEONTOLOGY  OP  ILLINOIS. 

radiating  striaa,  which  are  scarcely  visible  without  the  aid  of  a 
magnifier,  and  curve  gracefully  outwards  on  the  lateral  regions. 
Height  of  a  large,  rather  broad  specimen,  from  the  ventral 
margin  to  the  beak,  1.10  inches;  do.  to  top  of  ears,  1.18  inches ; 
transverse  or  antero-posterior  diameter,  1.18  inches. 

Id  regard  to  the  true  relations  of  this  shell  to  forms  that  have  been  described 
under  several  other  names,  we  are  left  in  so  much  doubt  as  to  be  considerably 
perplexed  respecting  the  proper  disposition  to  make  of  it.  We  entirely  agree 
with  Prof.  Winchell,  that  the  form  for  which  he  has  proposed  the  specific  name 
Shumardianus^  is  clearly  distinct,  even  generically,  from  Aviculopecten  circuluSj 
(sp.)  of  Shumard,  to  which  Prof.  Hall  referred  it ;  but,  on  comparing  our  shell 
with  Prof.  Hall's  figure  of  Winchell's  type,  they  will  be  seen  to  differ  in  several 
respects — particularly  in  the  straight  hinge  line,  and  obliquely  truncated  or 
straightened  posterior  umbonal  slope  of  the  latter.*  If  we  were  sure  that  the 
specimens  we  have  figured,  and  that  figured  by  Prof.  Hall,  are  not  opposite 
valves  J  we  should  have  no  hesitation  in  regarding  them  as  belonging  to  tf^o 
clearly  distinct  species.  But  as  they  came  from  the  same  locality  and  position, 
and  it  is  evident,  from  our  specimens,  that  the  shell  varied  eonsiderably  in  form, 
and  it  has  been  shown,  by  one  of  the  writers  (F.  B.  M.),  in  the  Report  on  the 
Coal  Measure  fossils  of  Nebraska,  yet  in  manuscript,  that  a  rather  closely  allied 
form  has  the  hinge  line  in  one  valve  straight,  and  in  the  other  forming,  at  the 
beaks,  a  retreating  angle,  we  are  led  to  suspect  that  the  form  before  us  and  the 
type  of  the  Shumardianusj  may  really  be  the  opposite  valves  of  the  same  species. 

On  the  other  hand,  the-speeies  Shumardtanus,  of  Winchell,  agrees  so  nearly 
with  Avicula  Cooperensis,  of  Shumard,  which  we  believe  to  be  the  same  since 
described  by  Dr.  White  and  Mr.  Whitfield,  under  the  name  Aviculopecten 
Umaformis^  that  we  strongly  suspect  them  all  to  belong  to  the  one  species 
Cooperensis.  We  are  aware  this  would  not  be  suspected,  from  a  comparison 
of  the  particular  specimen  we  have  figured,  with  that  figured  by  Dr.  Shumard, 
which  shows  a  few  obscure,  abnormally  developed  radiating  ribs.  We  have  had 
that  specimen,  however,  and  others  from  the  same  original  locality  in  Missouri, 
for  comparison,  and  know  that  the  presence  of  the  radiating  costse  represented  in 
Dr.  Shumard's  figure,  is  a  vety  rare  character  in  that  shell,  nearly  aU  the  other 
individuals  being  completely  destitute  of  such  cost«B,  while  only  one  other  was 
seen  to  have  extremely  faint  traces  of  them.  It  is  also  worthy  of  note,  that  the 
radiating  oostaa  on  Dr.  Sbumard's  figure,  are,  by  a  slight  exaggeration  in  the 
engraving,  made  to  appear  too  strongly  defined,  even.for  that  particular  specimen, 
on  which  they  are  most  distinct.  It  migh  t  be  thought,  however,  that  the  apparent 
absence  of  minute  radiating  strias  on  these  shells  would  separate  them  from 

*  We  should  state,  here,  that  aiuongst  our  speciroeos  of  the  shell  here  described,  some 
individuald  show  indications  of  the  straightening  of  the  posterior?  umbonal  margin  seen 
in  Prof.  Hairs  figure. 
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that  nnder  conaidentJon,  but  it  should  be  remembered  that  the  specimens  npoD 
irhioh  Aviculirpecten  Oooperetuit  and  A.  limaformU  were  proposed,  &re  casts  that 
would  not  retain  such  markings,  while  these  slriffi  are  bo  very  minute  and 
obscnre,  on  moat  of  the  perfect  speoimeos  of  the  shell  before  us,  that  the;  often 
become  obsolete  and  can  rarely  be  seen  without  the  aid  of  a  magnifier. 

The  upper  Coal  Measure  shell,  described  by  Prof.  Swallow  under  the  Dame 
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Genus  PTERINEA,  Goldf.,  1832. 

(Naturh.  Ail.,  tafl  812.) 

Pterinea  ?  UNDULATA,  M.  and  W. 

PI.  14,  fig.  6. 

The  only  specimen  of  this  shell  we  have  seen  consists  of  the  two  yalyes, 
opened  and  lying  together,  with  portions  of  their  margins  broken  away.  It 
evidently  presented  an  obliquely  sub-rhomboid  or  aTicoloid  outline,  the  yalyes 
being  rather  compressed,  oblique,  and  proTided  with  strongly  compressed,  well 
dcToloped  wings  or  ears.  The  posterior  ear  is  rather  large,  yery  flat,  and  sepa- 
rated from  the  swell  of  the  umbo  by  a  straight,  oblique  sulcus,  most  distinct  in 
the  left  yalye,  and  bordered  aboye  by  a  small  marginal  ridge,  while  the  marks 
of  growth  show  its  posterior  edge  to  be  rather  broadly  and  deeply  sinuous,  and 
its  extremity  somewhat  acutely  angular.  The  anterior  ear  is  smaller,  and  also 
flat,  at  least  in  the  right  yalye,  in  which  it  is  nearly  rectangular  at  the  extremity, 
and  rounds  below  into  (apparently)  a  well  defined  byssal  sinus,  separating  it 
from  the  margin  below.  The  hioge  seems  to  be  shorter  than  the  entire  length 
of  the  yalyes,  while  the  beaks  are  oblique  and  moderately  conyex,  that  of  the 
left  yalye  projecting  a  little  aboye  the  hinge  margin.  The  conyex  portion  of 
the  left  yalye  is  ornamented  with  moderately  distinct,  regular,  concentric  wrin- 
kles and  finer  marks  of  growth,  the  latter  of  which  are  also  faintly  marked  on 
the  posterior  ear.  In  the  left  yalye,  which  is  somewhat  less  conyex  than  the 
other,  the  concentric  wrinkles  are  smaller  and  more  numerous  than  in  the  other, 
and  not  continued  upon  its  posterior  alation,  though  they  are  obscurely  defined 
on  the  anterior  ear. 

As  we  only  know  this  sheU  from  casts  of  the  exterior,  and  haye  not  seen  its 
hinge,  of  course  we  cannot  be  positiyely  sure  that  it  belongs  properly  to  the  genus 
Fterinea.  If  true  Ayiculas  occur  in  these  older  rocks  (which  we  doubt),  it  may 
haye  to  take  the  name  Avicvla  or  Plena  undulata.  Its  most  marked  characters 
are  the  flatness  of  its  alations  and  the  regular  concentric  undulations  of  the 
conyex  portions  of  its  yalyes. 

Locality  and  position :  Einderhook  group,  of  the  Lower  Carboniferous  series, 
at  Burlington,  Iowa.  We  haye  also  seen  some  imperfect  casts,  yery  similar  to 
this  species,  and  possibly  not  distinct  from  it,  from  the  same  horiion,  at  Kinder- 
hook,  Illinois.  The  latter  are  left  yalyes,  and  seem  to  be  a  little  more  conyex 
than  in  the  typical  example 
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QASTEROPODA. 

Genus  PLATYCERAS,  Conrad,  1840.* 

(Ann.  Report  Palaeont.  N.  Y.,  p.  205.) 

Plattceras  (Orthonycjhia  ?)  suBPUCATUM,  M.  and  W. 

PI.  14,  fig.  4  a,  6.  c 

FUdyceroB  {OrihanycMa)  suiplieatum,  Mebk  and  Worthin,  1866.    Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  266. 

Shell  small,  depressed  conical,  somewhat  oblique,  rapidly 
expanding  from  the  subcentral  apex ;  anterior  or  longer  slope 
slightly  convex ;  posterior  and  lateral  slopes  more  abrupt,  and 
straight  or  a  little  concave;  aperture  irregularly  subcircular; 
scars  of  adductor  muscles  obliquely  elongated,  subovate  or  sub- 
lunate,  and  vertically  striated,  placed  a  little  above  the  middle 
of  each  side,  and  connected  by  a  linear  band  passing  around 
behind.  Surface  unknown,  but  internal  casts  show  a  few 
large,  irregular,  radiating  folds  or  plications,  extending  from 
the  margins  of  the  lip  more  than  half  way  up  towards  the 
apex. 

Height,  0.36  inch;  antero-posterior  diameter,  0.63  inch; 
transverse  do.,  0.56  inch. 

We  iiaye  only  seen  internal  casts  of  this  shell,  from  which  it  is  not  possible 
to  determine  whether  its  immediate  apex  was  incurved  or  not,  though  it  seems 
to  have  been  straight,  or  merely  oblique.  The  plications  are  large,  irregular 
and  rounded  in  the  oast.  On  the  exterior  of  the  sheU  they  were  doubtless 
crossed  by  more  or  less  distinct  lines  of  growth. 

The  oasts  of  this  species  are  of  more  than  usual  interest,  because  they  show 
distinctly  that  in  this  group  of  shells  the  muscular  soars  were  much  as  in  the 
recent  genus  Capvhts, 

Specifically,  this  shell  presents  some  general  resemblance  to  P.fismretta^  of 
Hall,  but  it  is  smaller,  less  oblique,  and  possesses  larger  radiating  plications. 

Locality  and  pontion:  Richfield,  Ohio,  from  the  upper  part  of  the  Wayerly 
group ;  belieyed  to  be  of  the  same  age  as  the  Kinderhook  group,  of  the  Illinois 
Lower  Carboniferous  series. 


*  See  page  884. 


•5  8  September  1, 1868. 
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Plattceras  haliotoides,  M.  and  W. 

PI.  14,  fig.  8  a,  b, 
PUUyceroB  hdUoioidei^  Msik  and  Worthsn,  1866.    Proceed.  Acad.  Nat.  ScL,  Philad.,  p.  264. 

Shell  rather  small,  very  obliquely  ovate  and  depressed  j 
composed  of  about  two  very  rapidly  enlarging,  nearly  or  quite 
contiguous  volutions,  the  last  one  of  which  is  depressed  above, 
narrowly  rounded  on  the  outer  side,  and  forms  almost  the 
entire  bulk  of  the  shell;  apex  of  the  spire  on  a  plane  with  the 
upper  side  of  the  body  of  the  shell ;  aperture  large,  trans- 
versely oval,  being  wider  than  high ;  lip  sometimes  a  little 
sinuous  on  the  outer  or  dorsal  side ;  surface  with  moderately 
distinct  lines  of  growth.  Exfoliated  surfaces  sometimes  show- 
ing faint  traces  of  revolving  striaB,  apparently  not  seen  on  the 
external  surface. 

Length,  0.73  inchj  breadth,  0.54  inch;  height,  0.41  inch. 

This  species  will  be  recognized  by  its  very  oblique  depressed  form,  and  the 
narrowly  rounded  character  of  the  outer  side  of  its  body  whorl,  which  pecu- 
liarities give  it  much  the  form  of  a  Haliotis,  Its  first  turn,  which  is  quite 
small,  seems  to  have  been  sometimes  free,  or  slightly  detached  from  the  body 
of  the  shell,  and  in  other  examples  in  contact  with  it.  The  marks  of  growth 
generally  indicate  a  rather  broad,  moderately  deep  sinuosity  of  the  lip  on  the 
dorsal  or  outer  side. 

Locality/  and  position :    Same  as  last. 


Genus  PORCELLIA,  Leveille,  1835. 

(Mem.  Soc.  Oeol  Fr.,  II,  p.  29.) 

PORCELLIA  NODOSA,  Hall. 
PI.  U,  fig.  \a,h: 

Porcellia  nodoM^  Hall,  1860.    In  loose  sheets,  entitled  **Iowa  Geological  Surrej,  sup- 
plement to  vol.  I,  part  ii,  1859/*  p.  4. 

Shell  very  large,  consisting  of  about  four  closely  contiguous, 
slender,  gradually  enlarging  volutions,  the  transverse  diameter 
of  which  is  a  little  greater  than  the  dorso-ventral ;  umbilicus 
wide  and  shallow;   volutions  rounded  on  the  dorsum,  and 
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prominent  around  near  the  middle  of  each  side,  where  they 
are  each  provided  with  from  12  to  14  prominent,  transversely 
elongated,  node-like  ridges ;  dorsal  fissure  narrow  and  deep,  or 
apparently  extending  back  about  half  way  around  the  outer 
volution.  Surface  cancellated  by  fine,  but  distinct,  regular, 
transverse  and  longitudinal  raised  lines,  the  former  of  which 
do  not  curve  backwards  as  they  approach  the  dorsal  slit. 

Greatest  breadth,  2.27  inches;  convexity,  or  transverse 
diameter  of  the  last  turn  near  the  aperture,  measuring  across 
between  the  highest  part  of  the  nodes  on  opposite  sides,  1  inch ; 
breadth  of  dorsal  fissure,  0.10  inch. 

This  fine  species,  perhaps  one  of  the  largest  of  the  genus  known,  is  appa- 
rently most  nearly  allied  to  P.  Puzo,  Leveille,  from  which  it  differs  in  having 
rather  less  rapidly  enlarging  and  more  rounded  volutions,  and  a  smooth  surface. 

Locality  and  position :  Barry,  Pike  county,  Illinois ;  from  a  peculiar  cherty 
calcareous  band  at  the  base  of  the  Burlington  limestone,  formerly  supposed  to 
belong  to  that  rock,  but  now  known  to  contain  fossils  characterizing  the  oolitic 
upper  bed  of  the  Kinderhook  group,  at  Burlington,  Iowa.  Lower  Carboniferous. 

Genus  GYROCERAS,  de  Koninck,  1844. 

(Terr.  Houill.,  p.  530.) 

Gyroceras?  Rockfordensis,  M.  and  W* 

PL  14,  fig.  2  a,  5. 

NautVus  {Cryptocertu)  Rockfordetma,  Meek  and  Worthkn,  1866.  Proceed.  Acad.  Nat  Sci., 
PhUad.,  p.  275. 

Ab  tbe  only  specimen  of  this  sbell  we  have  seen  consists  of  not  more  tban 
half  of  a  volution,  we  are  left  in  some  doubt  whether  it  is  a  Oryptoceras  or  a 
Oyroceras.  Its  volutions  were  evidently  not  embracing,  as  they  are  not  at  all 
concave  on  the  inner  side,  but  rounded  all  around,  so  as  to  present  a  slightly 
oval  or  subelliptic  section,  the  transverse  diameter  of  which  is,  to  the  dorso- 
ventral,  as  132  to  110.  The  half  volution  curves  around  an  umbilical  cavity 
apparently  rather  more  than  half  as  wide  as  the  greatest  dorso-ventral  diameter 
of  the  volution  at  the  same  point.  The  siphuncle,  although  not  quite  in  contact 
with  the  dorsal  side,  is  so  near  as  to  give  the  internal  cast  the  deceptive  appear- 
ance of  having  a  small  deep  dorsal  lobe.  The  septa  are  distant,  measuring,  on 
the  dorsal  side,  about  two-fifths  the  dorso-ventral  diameter  of  the  whorl  at  the 
point  of  measurement,  and  their  edges  pass  almost  directly  around  the  whorls. 
(Sur&ce,  number  of  whorls,  and  aperture  unknown.) 
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LengtH  of  a  half  turn,  iDcluding  a  small  portion  of  the  last  oHamber,  measur- 
ing around  tHe  outer  side,  3.78  inches ;  greatest  transverse  diameter  at  the 
larger  end,  1.80  inches;  dorso-yentral  do.,  1.60  inches. 

We  are  not  acquainted  with  any  other  species  to  which  this  is  very  nearly 
allied,  so  far  as  we  have  been  able  to  make  out  its  characters. 

Locality  and  position :  Goniatite  limestone,  of  the  Kinderhook  division  of 
the  Lower  Carboniferous  series,  at  Kockford,  Indiana. 


ARTICULATA. 

GEUSTAGEA. 

Genus  PROETUS,  Steininger,  1830? 

Proetus  elupticus,  M.  and  W. 

PI.  14,  fig.  8. 
Proetm  elliptieus,  Meek  and  Worthen,  1866.    Proceed.  Acad.  Nat  Sci.,  Philad  ,  p.  267. 

Rather  small,  entire  outline  narrow-elliptic.  Cephalic  shield 
semielliptic,  about  one-third  wider  than  long,  and  slightly  longer 
than  the  thorax — regularly  and  rather  narrowly  rounded  in 
front  and  straight  behind,  with  postero-lateral  angles  produced 
into  small  spines,  which  extend  back  to  the  fourth  thoracic 
segment ;  anterior  and  lateral  borders  with  a  narrow  marginal 
rim,  strongly  deflected  upwards,  and  separated  from  the  cheeks 
and  glabella  by  a  deep  furrow.  Glabella  more  prominent  than 
the  cheeks,  including  the  neck  segment,  a  little  more  than  twice 
as  long  as  wide,  broader  behind  than  in  front,  where  it  is 
regularly  rounded,  separated  from  the  cheeks  on  each  side  by 
moderately  well  defined  furrows ;  neck  segment  more  promi- 
nent in  the  middle  than  any  part  of  the  glabella,  about  twice 
as  wide  (antero-posteriorly)  as  the  thoracic  segments,  and 
defined  by  a  narrower,  but  distinct  neck  furrow,  the  continua- 
tion of  which  becomes  wider,  but  rather  less  sharply  impressed, 
as  it  extends  straight  across  the  posterior  margins  of  the  cheeks 
to  their  lateral  marginal  furrows  j  lateral  furrows  of  glabella, 
excepting  the  posterior  ones,  nearly  obsolete ;  posterior  lateral 
lobes  small,  subovate,  and  nearly  isolated  by  the  rather  obscure 


# 
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lateral  furrows  just  in  front  of  each  being  directed  obliquely 
backwards  and  inwards,  so  as  to  intersect  the  neck  furrow ;  the 
other  lateral  lobes,  of  which  there  seem  to  be  indications  of 
two  on  each  side,  are  very  small  and  nearly  obsolete ;  anterior 
lobe  composing  nearly  half  of  the  glabella.  Eyes  lunate,  not 
oblique,  one-third  as  long  as  the  glabella,  but  not  so  prominent, 
situated  less  than  their  own  length  in  advance  of  the  posterior 
margin  of  the  cheeks  near  the  glabella,  and  about  half  their 
length  from  the  lateral  margins  of  the  cheeks ;  reticulations 
very  fine.  Facial  sutures  intersecting  the  posterior  margins 
of  the  cheeks  near  the  middle,  and  extending  forward  from  the 
anterior  side  of  each  eye,  at  first  close  to  the  side  of  the  glabella, 
but  soon  curving  outwards  and  obliquely  forward,  so  as  to  inter- 
sect the  lateral  margins  nearly  in  front  of  the  middle  of  the 
eyes. 

Thorax  about  one-third  wider  than  long,  distinctly  trilobate ; 
mesial  lobe  prominent,  about  once  and  a  half  as  wide  as  the 
lateral  lobe,  consisting,  apparently,  of  only  eight  segments ;  a 
little  widest  near  the  middle,  and  tapering  posteriorly ;  seg- 
ments not  arching  forward,  but  strongly  arched  upward,  rather 
flattened.  Lateral  lobes  depressed,  somewhat  flattened  near 
the  mesial  lobe,  and  rounding  down  rather  distinctly  to  the 
lateral  margins ;  segments  narrow  on  their  upper  edges,  flat- 
tened in  the  direction  of  the  axis,  and  bent  a  little  backwards 
below  the  knees,  apparently  rounded  at  the  extremities. 

Pygidium  sub-semicircular,  but  a  little  rounded  at  the  ante- 
rior lateral  angles ;  about  one-third  wider  than  long,  and  as 
long  as  the  glabella,  exclusive  of  the  neck  segment  and  anterior 
marginal  rim ;  rather  more  broadly  rounded  behind  than  the 
anterior  margin  of  the  glabella ;  mesial  lobe  prominent,  about 
as  wide  anteriorly  as  the  lateral  lobes,  and  tapering  backward 
to  an  obtuse  point  within  the  margin,  where  it  ends  rather 
abruptly  and  is  a  little  depressed,  but  not  flattened ;  consisting 
of  nine  or  ten  moderately  defined  segments  j  lateral  lobes  de- 
pressed below  the  mesial  lobe,  near  which  they  are  slightly 
flattened,  thence  rounding  to  the  margins  j  each  with  about 


462  PALEONTOLOGY  OP  ILLINOIS. 

seven  rather  faintly  defined  segments,  of  which  only  the  ante- 
rior one  is  marked  with  a  longitudinal  furrow,  all  extending 
to  within  a  short  distance  of  the  margin,  which  seems  to  be 
slightly  thickened. 

Surface  apparently  nearly  smooth,  excepting  the  glabella, 
which  is  covered  with  small,  rather  closely  arranged  granules. 
A  row  of  very  small  granules  may  also  be  seen,  by  the  aid  of  a 
magnifier,  along  the  posterior  margin  of  the  segments  of  the 
mesial  lobe,  both  of  the  thorax  and  pygidium. 

Entire  length,  0.78  inch;  do.  of  pygidium,  0.23  inch;  do.  of 
thorax,  0.25  inch;  do.  of  head,  0.30  inch;  breadth  of  same, 
0.39  inch ;  do.  of  thorax,  0.36  inch ;  do.  of  pygidium,  0.34  inch. 
Length  of  glabella,  including  neck  segment,  0.25  inch;  exclu- 
sive of  neck  segment,  0.21  inch.  Length  of  eyes,  0.10  inch ; 
distance  of  same,  in  advance  of  posterior  margin  of  cheeks, 
0.06  inch. 

At  a  first  glance  this  species  might  be  readily  mistaken  for  P.  StcaUowi,  of 
Dr.  Shumard,  from  the  same  horizon.  A  more  careful  comparison,  however, 
at  once  shows  it  to  present  well  defined  specific  difierences.  In  the  first  place, 
the  outline  of  the  anterior  margin  of  its  head  is  more  regularly  rounded,  its 
entire  cephalic  shield  longer  in  proportion  to  its  breadth,  while  its  postero- 
lateral angles  are  produced  into  small  spines.  Its  glabella  also  difiers  in  being 
a  little  narrower  anteriorly  than  behind,  instead  of  the  reverse,  and  its  sides 
straight  instead  of  sinuous.  The  posterior  lateral  lobe  of  its  glabella  likewise 
difiers  in  being  entirely  isolated  by  the  furrow  just  in  advance  of  it  intersecting 
the  neck  furrow,  and  the  other  lateral  furrows  are  less  distinct  than  in  P. 
SioaUotoi.  Again,  our  species  difiers  in  having  its  glabella  granular,  and  the 
segments  of  its  mesial  lobe  each  provided  with  a  row  of  minute  marginal  gran- 
ules, instead  of  having  '^  the  whole  surface  minutely  punctate.'' 

It  is  very  probable  we  should  call  this  species  PhiUipsia  eUipHcay  as  it  seems 
to  present  most  of  the  characters  of  that  genus.  Unfortunately,  the  characters 
distinguishing  these  groups  seem  not  to  have  been  veiy  clearly  defined. 

Locality  and  position :  Jersey  county,  Illinois.  ELinderhook  group,  of  the 
Lower  Carboniferous  series. 
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RADIATA. 

EOHINODERMATA. 

Genus  BELEMNOCRINUS,  White,  1862. 

(Proceed.  Boat  Soc.  N.  H.,  IX,  p.  14.) 

Belemnocrinus  Whitii,  M.  and  W. 

PI.  18,  fig.  4  a,  b,  e. 

JBeiemnoerinus  WhUiij  Mbek  and  Worthen,  July,  1866.    Proceed.  Acad.  Nat.  Sci.,  Philad., 
p.  251. 

Body,  below  the  summit  of  the 
subradials,  ovoid-subcylindrical,  and 
above  this  apparently  rather  rapidly 
expanding;  rounded  below.  Basal 
pieces  veiy  small,  forming  a  flat  sub- 
pentagonal  disc,  as  seen  from  below, 
anchylosed  so  as  to  obliterate  the 
sutures  in  the  specimen  examined. 
Subradial  pieces  unequal,  two  of 
them  narrow-oblong,  or  two  and 
a-half  to  three  times  as  long  as  wide, 

Dlaffram  (enlarged  2  dUmetew)  showing  two  abOUt   tWlCC  and  a-halt    aS   lOUg 

bodjrlo  top  of  eabradlals,  Incladlng  a  flrw  •  j  j  xi.        xi.  t_    i 

radial  piece,  and  a  part  of  the  flret  anal.     aS  Wide,  and  tJie  Otner  UarrOW  belOW, 

but  nearly  two-thirds  as  wide  above  as  the  entire  length. 
First  radials  (or  at  least  the  only  one  remaining  in  the  typical 
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specimen)  quadrangular,  nearly  half  as  long  as  the  subradials, 
and  slightly  wider  at  the  top  than  the  smallest  subradial ; 
rather  deeply  sinuous  above  across  its  entire  breadth,  for  the 
reception  of  the  second  radial.  Cavity  of  the  subcylindrical 
part  of  the  body  formed  by  the  subradials,  infundibuliform,  the 
wide  part  above  extending  down  about  one-fourth  of  the  length 
of  the  latter.  Anal  piece  resting  upon  the  slightly  concave 
upper  extremity  of  one  of  the  largest  subradial  pieces,  between 
two  of  the  first  radials ;  its  form  unknown.  Surface  nearly 
smooth,  or  merely  granular. 

A  slightly  impressed,  distinctly  defined,  apparently  obovate, 
flattened  area  seems  to  occupy  the  whole  surface  of  the  anal 
plate,  a  small  portion  of  the  upper  margin  of  the  subradial 
upon  which  it  rests,  and  a  large  part  of  the  first  radial  on  one 
or  both  sides  of  the  anal  piece.     (Column  and  arms  unknown.) 

Length  of  body  to  the  summit  of  the  first  radial  pieces,  0.57 
inch;  breadth  of  same  at  top,  about  0.35  inch;  do.  of  same  at 
the  summit  of  subradials,  0.25  inch. 

ThiB  species  differs  from  B,  typtUy  of  White,  the  only  other  known  species  of 
the  genus,  in  its  proportionally  shorter  and  more  oval  form  below  the  sommit 
of  the  first  radial  pieces,  and  the  greater  expansion  above;  also  in  the  greater 
inequality  in  the  size  and  form  of  the  subradial  pieces ;  and  in  the  peculiar 
flattened  or  impressed  area  in  the  region  of  the  anal  piece.  It  likewise  differs 
in  having  the  depression  in  the  upper  side  of  the  only  remaining  first  radial, 
for  the  reception  of  the  second  radial,  proportionally  broader;  while  the  visce- 
ral cavity  occupies  near  one-fourth  the  length  of  that  portion  of  the  body 
formed  by  the  subradials,  instead  of  only  about  one-tenth. 

The  specific  name  was  given  in  honor  of  Prof.  G.  A.  White,  the  able  State 
Geologist  of  Iowa. 

Locality  and  position:  Lower  bed  of  Burlington  limestone,  Lower  Carbonife- 
joua  series  at  Burlington,  Iowa.    Mr.  Charles  Wachsmuth's  collection. 


Hr 
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Genus  CATILLOCRINUS,  Troost,  1850  * 

(Sbumard,  Cat.  Pal.  Foes.,  part  1,  Echinod.  p.  867,  1866  )  . 

CATILLOCRINUS  Wachsmuthi,  M.  and  W. 

PL  18,  fig.  6. 

Synbathoerinm  {Nemalocrinus)  Waehamuihif  Meek  and  Worthen,  1860.     Proceedings  Acad. 
Nat.  Sci.,  Philad.,  p.  261. 

General  form,  when  the  arms  are  folded  together,  elongate- 
cylindrical;  body  below  the  arms  small,  and  basin-shaped, 
being  truncated  below  for  the  reception  of  apparently  a  rather 
large  column ;  thence  spreading  rapidly  to  the  summit  of  the 
large  radials,  which  are  apparently  soldered  together,  and  hori- 
zontally truncated  above  on  the  same  plane  all  around.  Arms 
simple,  very  slender,  in  contact  all  around,  equal  and  elongated; 
rising  abruptly  from  the  truncated  summits  of  the  large  radials, 
and  numbering  altogether  about  thirty-five ;  composed  each  of 
a  single  series  of  pieces  twice  as  long  as  wide,  and  looking  very 
much  like  the  tentacles  of  other  crinoids,  excepting  their  greater 
length.  (Form  and  arrangement  of  the  plates  of  the  body 
unknown.) 

Height  of  body,  0.12  inch;  breadth  about  0.30  inch;  breadth 
of  the  truncation  of  the  base,  0.14  inch;  length  of  arms,  known 
to  be  at  least  1.35  inches,  but  probably  more  when  entire; 
breadth  of  do.,  0.03  inch. 

As  stated,  in  first  describing  this  crinoid,  the  only  specimen  known  is  not  in 
a  condition  to  show  the  structure  of  its  body — consequently  we  were  in  great 
doubt  in  regard  to  its  generic  relations.  From  its  general  appearance,  we  were 
led  to  think  it  related  to  St/nhathocrinus ;  but  from  the  great  number  and  slen- 
derness  of  its  arms,  we  could  not  believe  it  belonged  to  the  typical  section  of 
that  group,  and  proposed  to  designate  it,  provisionally,  under  the  subgeneric 
name  Nematocrinus,  At  that  time  we  had  not  seen  a  specimen  of  Troost's 
rare  type  CatiUocrinus^  with  the  arms  attached,  and  as  no  species  of  it  had  ever 
been  figured,  we  had  no  idea  of  its  general  appearance.  Since  that  time,  how- 
ever, we  have  had  an  opportunity  to  see  a  specimen  of  Catiliocrinus  retaining 
a  portion  of  its  arms,  and,  from  its  similarity  to  the  form  under  consideration, 


*  Troost  published  this  name  in  a  list  in  1860 ;  but  no  description  of  the  genus  was  pub- 
lished until  Dr.  Shumard  gave  it  in  a  foot  note,  in  his  Catalogue,  in  1866. 

59       Sept  8, 1868. 
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we  can  scarcely  entertain  a  doubt  bat  this  species  really  belongs  to  Troost's 
genus;  altbough  we  yet  know  nothing  of  tbe  structure  of  its  body.  We  there- 
fore remove  it  provisionally  to  the  genus  CcUUlocrtnus, 

Locality  and  position :  Burlington,  Iowa ;  from  the  upper  part  of  the  Bur- 
lington group  of  the  Lower  Carboniferous  series. 

Genus  PLATYCRINDS,  Miller,  1821  * 

(Xat.  Hist  Crinoidea.) 

Platycrinus  scobina,  M.  and  W. 

PI.  16,  fig.  9. 
JPiafyainus  icobina^  Mesk  and  Worthek,  1861.    Proceed.  Acad.  Nat  ScL,  Philad.,  p.  129. 

Body  rather  small,  cup-shaped ;  base 
basin-shaped,  about  twice  as  wide  as 
high,  and  more  than  one-third  the 
height  of  the  body  to  the  top  of  the 
first  radials;  pentagonal  in  outline, 
with  slightly  concave  margins;  facet 
for  the  reception  of  the  column  less 
than  one-third  the  breadth  of  the 
Diagram  showing  structure  of  body  base.      First     radial     plates    slightly 

and  arms  oat  bejond  the  biforca-  r  j  .i  "i  •    i_  •  j       •  i«iii 

tions.  (Natnraisiae.)  broader  than  high,  widening  a  little 

upwards  from  the  base,  and  presenting  a  subquadrangular  out- 
line, the  superior  lateral  angles  being  truncated  for  the  recep- 
tion of  the  anal  and  interradial  pieces;  facet  for  the  recep- 
tion of  the  second  radial  pieces  not  protuberant,  concave, 
about  one-third  the  breadth  of  the  upper  side  of  the  first  radial 
plates,  and  excavated  down  about  one-fourth  their  length,  or 
less.  Second  radial  pieces  small,  triangular,  and  supporting 
on  their  superior  sloping  sides  the  first  divisions  of  the  arms. 
After  dividing  on  the  second  radial  pieces,  the  arms  bifurcate 
again  on  the  second  piece,  above  which  they  are  long,  slender 
and  simple.  After  the  second  bifurcation,  they  are  each  at 
first  composed  of  a  single  series  of  wedge-shaped  pieces,  but 
gradually  pass  into  a  double  alternating  series  of  small  pieces, 

*  For  a  description  of  this  gcniu  see  vol.  U,  p.  170,  Reports  Geol.  Sorrej  Illinois. 
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each  6f  which  is  about  as  long  as  wide.  Surface  of  basal  and 
first  radial  plates  ornamented  with  numerous,  rather  sharply 
elevated,  irregularly  arranged,  minute  nodes,  or  coarse  gran- 
ules, so  as  to  present  a  rasp-like  appearance,  that  suggested 
the  specific  name.  Sutures  of  the  base  closely  anchylosed ; 
those  between  the  first  radials  well  defined. 

In  its  surface  markings  this  species  is  mucb  like  P.  Worthent  of  Hall,  but  it 
differs  in  having  a  distinctly  protuberant  instead  of  a  flat  or  concave  base,  and 
in  having  but  four  arms  to  each  raj  instead  of  eight  or  nine. 

Locality  and  position :  Burlington  group  of  the  Lower  Carboniferous  series; 
Burlington,  Iowa.    Collection  of  Mr.  Wachsmuth. 

Plattcrinus  planus,  Owen  and  Shumard? 

PI.  16,  fig.  6. 

JPiatyerinus  pianuSy  Owen  and  Shttmard,  1850.  Joar.  Acad.  Nat.  Sci.,  Philad.,  2d  series, 
vol.  n,  pi.  67,  fig.  4 ;  and  (1854)  Geol.  Iowa,  Wiscon.  and  Minn.,  p.  587,  pi.  5  A.,  fig.  4  ; 
??Di£oNiNCK  and  Lb  Hon  (1854),  Crinoidea  Belg.,  p.  178,  p.  5,  fig.  6. 

Body  large,  composed  of  thin  plates,  exclusive  of  the  arms 
truncato-suboval,  being  slightly  longer  than  wide,  and  rounded 
below;  base  very  large,  pentagonal  basin-shaped  or  considerably 
wider  than  high,  rapidly  spreading  and  rounding  up  from  its 
rather  large  rounded  facet  for  the  reception  of  the  column. 
First  radials  large,  longer  than  wide,  with  a  general  oblong 
outline,  and  rising  nearly  vertically  from  the  base;  facet 
above,  for  the  reception  of  the  second  radials,  shallow,  about 
one-third  the  breadth  of  the  upper  margins,  and  sub-semicir- 
cular in  form.  Second  radials  comparatively  very  small, 
wider  than  long,  pentagonal  or  subtrigonal,  and  supporting, 
on  their  superior  sloping  sides,  the  first  divisions  of  the  arms, 
which  each  divide  again  on  the  second.  Whether  or  not  there 
are  any  other  bifurcations  before  the  arms  pass  into  a  double 
series  of  interlocking  pieces,  the  specimens  do  not  show  very 
clearly,  though  we  think  there  are  not.  Entire  surface  appa- 
rently nearly  or  quite  smooth. 

Height  of  body  to  top  of  first  radial  plate,  1.50  inches ; 
breadth  about  1.45  inches. 
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It  ia  possible  tbia  crinoid  may  be  distinct  from  that  a&taed  by  Owen  and 
Shumard,  but  iq  tbe  smooth  species  of  this  genus,  when  the  vault  and  anna  are 
removed,  as  was  tbe  caae  with  Owen  and  Shnmard's  specimens,  there  are  often 
so  few  characters  leH,  to  distinguish  allied  species,  as  to  render  their  proper 
disc  rim  in  at  ion  very  difficult.  In  the  form  we  have  figured,  however,  it  is  worthy 
of  note  that  tbe  excavations  in  the  upper  edges  of  tbe  first  radials,  for  the 
reception  of  tbe  second,  are  more  shallow  than  in  Owen  and  Shnmard's  type. 
We  donbt  very  much  the  identity  of  the  Belgian  form  that  has  been  referred  to 
P.  planu*,  with  the  American  type.  At  any  rate,  tbe  figures  show  it  to  expand 
much  more  rapidly  at  tbe  top  of  the  first  radials;  wbicb  also  differ  in  having 
tbe  facet  for  the  reception  of  the  second  radials  larger,  and  excavated  down 
nearly  half  their  length,  thns  indicating  the  existence  of  stoat«r  and  more 
spreading  arms  tban  in  the  American  species.  This  question,  however,  can 
ocly  bo  definitely  settled  by  tbe  comparison  of  more  oomplete  specimens  than 
have  yet  been  found. 

Localili/  and  potilion :  Lower  part  of  the  Burlington  group  of  the  Lower 
Carboniferous  or  Mountain  limestone,  at  Burlington,  Iowa.  GoUeotion  of  Mr. 
G.  Wachsmuth. 


Platycrinos  (Pleubocbinus)  asper,  M.  and  W. 

PI.  18,  fig.  9. 

Flalyyviia  (PieunKrinut)  luper.  Meek  and  Wobtbes,  I8SI.    ProGeedioga  Acad.  HaX.  ScL, 
Phllad.,  p.  129. 

BoDT  small,  rather  deeply  basin- 
shaped  below  the  arms.  Base  much 
depressed,  largely  and  deeply  exca- 
vated below,  with  a  narrow  promi- 
nent marginal  rim,  which  is  notched 
at  the  sutures,  and  somewhat  undu- 
lated. First  radial  plates  broader 
than  high,  widening  moderately  up- 
wards and  presenting  a  sub-quadran- 
Fuav^n^avr.  gular  outUne,  but  really  hexagonal, 

t^:^::^^^:^''^^^^^'^'^'^'  m  consequence  of  the  truncation  of 
the  superior  lateral  angles  for  the  reception  of  the  interradial 
"  and  anal  plates ;  sinus  in  the  summit  of  each  for  the  reception 
of  the  second  radials,  deep,  semicircular,  and  equaling  about 
half  the  breadth  of  the  upper  side ;  surface  of  each  ornamented 
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by  a  very  prominent,  sharply  elevated  carina,  which  passes 
across  near  the  lower  side,  and  up  the  lateral  margins,  being 
waved,  or  often  broken  up  into  isolated  prominences.  Second 
radial  pieces  triangular,  wider  than  long,  and  nearly  entirely 
received  within  the  sinus  in  the  upper  margin  of  the  first 
radials.  First  anal  and  first  interradial  plates  of  apparently 
about  the  same  size,  the  former  connecting  with  a  range  of 
small  plates  above,  which  form  the  under  margin  of  the  lateral 
anal  opening.  Sutures  of  the  body  plates  broadly  beveled  to 
the  raised  marginal  carinae. 

Arms,  after  the  first  division  on  the  second  radial  plates, 
divided  again  on  the  second  piece,  above  which  the  two  inner 
branches  bifurcate  again  on  the  second  piece,  thus  making 
six  arms  in  each  ray,  in  the  specimen  under  examination. 
Above  this  division,  the  arms  are  slender,  very  gradually 
tapering,  and  each  composed  of  a  double  series  of  small  alter- 
nating pieces  (excepting  near  the  points  of  bifurcation),  and 
support,  on  their  inner  sides,  rather  closely  set  ranges  of  tenta- 
cles. Column  a  little  compressed,  and  composed  of  rather  thin 
pieces,  with  prominent  crenulated  margins  near  the  base. 

This  species  is  rather  remarkable  for  the  very  prominent  maiginal  rim  around 
its  base,  as  well  as  along  the  margins  of  the  other  body  plates,  which  character 
imparts  a  rather  peculiar  roughness  to  the  whole  body.  Although  there  are 
several  other  more  or  less  similar  species,  we  know  of  none  very  liable  to  be 
confounded  with  this,  when  all  its  characters  are  taken  into  consideration. 

Locality  and  position :  Burlington  group,  of  the  Lower  Carboniferous  lime- 
stone series,  Burlington,  Iowa.     Collection  of  Mr.  Charles  Wachsmuth. 
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Pfngram  ■bowliur  «tniclor«of  body  to  third  nuUalt,  tod  of  two  of  the  anns  out  to  thebifor- 
CAtloiL    (M fttural  dM.) 

IJoDV  large,  urn-shaped,  composed  of  thin,  smooth  or  finely 
granular  plates.  Base  comparatively  rather  small,  somewhat 
spreading ;  facet  for  the  reception  of  the  column  large,  or  be- 
tween one-half  and  two-thirds  as  wide  as  the  base — provided 


*  for  %  (leiorlptioD  of  thli  gonui,  see  p.  147^  vol.  H,  Report  Geol.  Surrey  IlUnois. 
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with  a  small  marginal  rim.  Column  strong,  round,  and  com- 
posed of  thin  segments  near  the  body,  where  it  has  a  very 
minute  round  central  cavity.  First  radial  plates  rather  large, 
a  little  longer  than  wide,  hexagonal  and  heptagonal.  Second 
radial  plates  about  two-thirds  as  large  as  the  first,  nearly  or 
quite  as  wide  as  long,  and  all  hexagonal.  Third  radials  a  little 
smaller  than  the  second,  hexagonal  and  heptagonal  in  form, 
and  supporting  on  their  superior  sloping  sides  the  two  first 
brachial  pieces,  which  are  comparatively  large,  and  each  suc- 
ceeded by  three  or  four  much  smaller  short  brachials,  before 
the  arms  become  free  and  pass  into  double  alternating  ranges 
of  small  pieces.  The  first  anal  plate  is  as  large  as  the  first 
radials,  pentagonal  in  form,  and  supports  two  pieces  in  the  next 
range,  one  of  which  is  hexagonal  and  one  heptagonal,  above 
which  there  are  some  twelve  or  thirteen  other  smaller  pieces 
of  various  forms.  The  first  interradial  plates  are  larger  than 
the  second  radials,  irregularly  hexagonal,  and  each  surmounted 
by  two  rather  small  pieces  in  the  second  range,  and  three  in 
the  next,  over  which  there  are  six  or  seven  still  smaller  pieces, 
making  eleven  or  twelve  in  each  interradial  space. 

After  the  division  of  the  rays  on  the  third  primary  pieces, 
the  brachials  above  the  first  pair  curve  nearly  horizontally 
outwards,  but  are  included  as  a  part  ot  the  walls  of  the  body. 
Beyond  the  fourth  or  fifth  brachial,  the  free  arms  each  pass 
into  a  double  series  of  small  alternating  pieces,  of  which  there 
are  eight  or  ten  in  each  series  between  the  body  and  the  first 
bifurcation  of  each  free  arm.  Beyond  this  the  arms  are  stout, 
rounded  below,  and  each  composed  of  a  double  series  of  alter- 
nating pieces,  but  the  only  specimen  known  is  not  in  a  condi- 
tion  to  show  whether  or  not  they  bifurcate  again.  Resting 
upon  the  inner  sloping  sides  of  each  pair  of  first  brachial 
pieces  there  is  a  rather  large  interaxillary  piece,  with  three  or 
four  much  smaller  pieces  above.  The  tentacles  are  stout,  and 
commence  at  the  base  of  the  free  arms,  at  the  points  marked 
t,  t,  in  the  diagram. 


472  PALEONTOLOGY  OP  ILLINOIS. 

The  vault  is  moderately  convex,  composed  of  innumerable 
minute  pieces,  and  provided  with  a  central  or  sub-central  pro- 
boscis. 

This  crinoid  has  the  general  structure  and  arrangement  of  the  pieces 
composing  the  body,  as  well  as  the  disconnected  arm  bases,  of  the  genus 
ActinocrinuSy  but  not  only  differs  in  the  elongated  form  of  its  body,  from  the 
typical  species  of  that  genus,  but  also  in  haying  its  free  arms  bifurcating  after 
they  have  passed  into  a  double  series  of  interlocking  pieces.  In  these  and 
other  characters  it  seems  to  agree  with  the  Upper  Silurian  genus  Saccocrinus, 
though  it  is  probable  perfect  specimens  would  show  it  to  present  some  important 
differences  from  that  group.  So  faf  as  we  know,  it  differs  in  the  structure  of 
its  arms,  mentioned  above,  from  all  of  the  Carboniferous  types  referred  to  the 
Actinocrirms  group,  excepting  the  so-called  A,  divergensy  of  Hall,  from  which  it 
differs  widely  in  all  other  characters. 

Locality  and  position :  Burlington,  Iowa,  in  the  Burlington  diybion  of  the 
Lower  Carboniferous  series.  The  only  specimens  of  this  species  we  have  seen 
belongs  to  the  collection  of  Mr.  Charles  Wachsmuth,  of  Burlington,  Iowa,  to 
whom  we  are  indebted  for  the  use  of  the  specimen  figured. 


AcTiNOCRiNus  (Batocrinus)  pistillus,  M.  and  W. 

PI.  16,  fig.  4  a,  6. 
Actinocrinus  pi8tiUu8j  Meek  and  Worthbn,  1866.    Proceed  Acad.  Nat  Sci.,  Philad.,  p.  162. 

Body,  exclusive  of  the  arras  and  proboscis,  sub-pyriform ; 
the  sides  rising  nearly  vertically  from  the  base  to  the  summit 
of  the  first  radial  pieces;  thence  gradually  expanding  to  the 
secondary  radials,  after  which  they  expand  very  rapidly,  so  as 
to  cause  the  brachial  pieces  to  be  directed  horizontally  out- 
wards, or  nearly  so,  at  about  the  middle  of  the  body.  Above 
the  horizon  of  the  arm  bases,  the  dome  rises  at  first  vertically, 
but  very  soon  rounds  inward,  and  rises  with  a  moderately  con- 
vex slope  to  the  base  of  the  subcentral  proboscis.  Base  trun- 
cated and  flat  below,  with  a  thick  dilated  margin  notched  at 
the  sutures,  so  as  to  present  a  trilobate  outline,  as  seen  from 
beneath ;  facet  for  the  attachment  of  the  column  a  little  con- 
cave, and  about  one-third  as  wide  as  the  base.  Basal  pieces 
twice  as  wide  as  high,  and  hexagonal  in  form,  the  inferior 
margin  being  much  longer  than  any  of  the  others.    First  radial 
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pieces  wider  than  long,  smaller  than  the  basal;  three  of  them 
heptagonal  and  two  hexagonal.  Second  radial  pieces  very  small, 
twice  as  wide  as  high  and  transversely  oblong,  or  sometimes  with 
one  of  the  superior  lateral  angles  truncated  by  one  of  the  inter- 
radials,  so  as  to  present  an  irregular  pentagonal  form.  Third 
radials  larger  than  the  second,  pentagonal  or  hexagonal  in  form, 
and  supporting  on  each  superior  sloping  side  a  secondary  radial 
piece,  each  one  of  which  is  succeeded  by  another.  On  the 
superior  sloping  sides  of  the  latter,  in  the  anterior  and  one  of 
the  lateral  rays,  commence  the  brachial  pieces,  of  which  there 
are  two  ranges,  on  the  last  of  which  commence  the  free 
arms,  thus  giving  origin  to  four  arms  in  each  of  these  rays. 
In  the  two  posterior  rays,  however,  and  one  of  the  lateral, 
after  the  second  bifurcation  on  the  last  secondary  radial,  the 
latter  supports  on  the  outer  sloping  side  a  tertiary  radial, 
which  gives  origin  to  two  brachial  pieces,  mating  five  arms  to 
each  of  these  rays,  or  twenty-three  to  the  whole  series. 

After  the  first  bifurcation  on  the  third  radial  pieces,  all  the 
succeeding  pieces  of  each  ray  are  in  direct  contact,  so  as  to 
leave  no  spaces  for  interaxillary  plates ;  while  the  outer  bra- 
chial pieces  of  each  two  contiguous  rays  connect  over  the  anal 
and  interradial  spaces,  so  as  nearly  or  quite  to  isolate  the 
pieces  filling  those  spaces,  from  the  dome. 

First  anal  piece  of  the  same  form  as  thq  first  radials,  but 
rather  smaller  than  those  of  the  anterior  and  antero-lateral 
rays;  surmounted  by  three  smaller  hexagonal  and  heptagonal 
pieces  in  the  second  range,  and  three  or  four  in  the  third, 
making  seven  or  eight  altogether.  Interradial  pieces  four, 
(rarely  five,)  those  of  the  inferior  range  being  larger  than  the 
others. 

Surface  without  costsB  or  visible  granules,  but  roughened  by 
the  tubercular  character  of  the  plates.  The  tubercle  occupy- 
ing each  first  radial  and  the  first  anal,  is  larger  than  those  on 
any  of  the  other  pieces  of  the  side  walls  above,  where  they 
become  smaller  and  less  distinct  with  each  succeeding  range, 

——6  0  September  5, 1868. 
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until  they  are  nearly  or  quite  obsolete  a  few  ranges  below  the 
arms.  Upon  the  dome,  however,  the  tubercles  are  prominent 
and  well  defined.  The  proboscis  is  unknown,  but  its  base  is 
stout,  and  rises  rather  abruptly  from  the  dome,  being  placed 
nearly  its  own  breadth  nearer  the  anal  than  the  opposite  side. 

The  arms  are  also  unknown.  They  evidently  projected  at 
first  horizontally  outwards  from  the  body,  and  their  bases  are 
so  crowded  as  to  form  an  almost  continuous  rim  around  the 
body. 

Height  from  base  to  horizon  of  arm  openings,  about  0.64 
inch;  height  to  base  of  proboscis,  1.22  inches.  Breadth  of 
dilated  margin  of  base,  0.46  inch ;  breadth  of  same  just  above 
the  rim,  0.38  inch ;  breadth  of  body  at  top  of  first  radials, 
0.55  inch;  breadth  of  same  at  arm  openings,  1.05  inches; 
breadth  of  base  of  proboscis,  0.43  inch. 

This  species  is  perhaps  most  nearly  allied  to  oar  A.  (^Batocr.)  pistUUformis 
of  the  Kinderhook  group,  from  which  it  differs  not  only  in  having  three  more 
arms,  but  in  the  less  abrupt  contraction  of  its  body  immediately  below  the 
arm  bases,  as  well  as  in  haying  from  four  to  six  interradial  pieces  to  each 
space,  instead  of  only  two  or  three.  Both  of  these  forms  are  related  to  A,  pyru 
formis  of  Shumard,  but  they  are  readily  distinguished  by  the  much  more  elon- 
gated first  radial  pieces,  as  well  as  by  the  less  attenuate  lower  part  of  their  body, 
and  their  more  convex  or  nodose  body  plates.  They  form  together  a  subordi- 
nate section  of  the  Batocrinus  group. 

Locality  and  position:  Same  as  last. 

Genus  STEGANOCRINUS,  M.  and  W.,  1866.* 
Steganocrinus  pentagonus.  Hall,  (sp.) 

PI.  16,  fig.  8. 

■»  ^^ 

Aclinocrinua  penlagomiSf  Hall,  1868.    Report  Geol.  Survey  of  Iowa,  vol.  I,  part  H,  p  6t7, 

pi.  10,  fig.  6  a,  b, 

SUganoerinus  pentagonus,  MiKK  and  WoRTHnf,  1866.    VoL  II,  p.  196,  fig.  9,  Report  GeoL 

Survey  Illinois. 

Body,  exclusive  of  the  free  rays  and  proboscis,  pentagonal- 
subglobose,  about  as  wide  as  high,  more  prominent  below  than 
above  the  horizon  of  the  free  rays.     Base  rather  small,  much 

♦  For  a  description  of  this  genus,  see  vol.  II,  p.  195,  Reports  Geol.  Survey  Illinois. 
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wider  than  high,  somewhat  hexagonal  in  outline  as  seen  from 
below,  and  without  any  projecting  marginal  rim.  First  radial 
pieces  much  larger  than  those  of  the  base,  moderately  convex, 
three  heptagonal,  and  two  hexagonal.  Second  radial  pieces 
somewhat  smaller  than  the  first,  but  generally  nearly  as  long, 
all  octagonal,  and  more  or  less  curved  upwards  on  each  side  to 
connect  with  the  lower  vault  pieces.  Third  radial  smaller 
than  the  second,  heptagonal  in  outline,  and  projecting  out 
nearly  horizontally,  rounded  below,  and  very  strongly  curved 
up  on  each  side,  to  connect  with  the  pieces  forming  the  upper 
side  of  the  tubular  rays;  each  supporting  on  their  outer  sloping 
sides  two  series  of  smaller  pieces,  which,  however,  do  not  im- 
mediately diverge,  but  apparently  continue  on  out  horizontally 
for  some  distance  in  close  contact,  forming  the  under  side  of 
each  tubular  ray,  before  the  true  bifurcation  takes  place ;  divi- 
sions of  the  free  rays  diverging  at  an  angle  of  about  sixty 
degrees,  very  long,  straight,  and,  so  far  as  known,  continued 
on  horizontally  without  farther  divisions.  Arms  numerous, 
small,  apparently  short,  and  closely  arranged  along  each  side 
of  the  long  straight  divisions  of  the  tubular  rays.  First  inter- 
radial  pieces  about  two-thirds  as  large  as  the  first  radials,  all 
hexagonal,  and  each  supporting  above  two  somewhat  smaller 
pieces,  belonging  as  much  to  the  vault  as  to  the  interradial 
series.  First  anal  piece  nearly  as  large  as  the  first  radial  on 
each  side  of  it,  and  supporting  two  smaller  pieces  in  the  next 
range,  above  which  there  are  three  still  smaller  pieces  connect- 
ing with  the  vault. 

Vault  rather  depressed ;  proboscis  of  moderate  size,  more  or 
less  eccentric  towards  the  anal  side,  and  rising  abruptly  from 
the  vault— composed  of  subspiniferous  pieces.  Covering  pieces 
of  free  rays,  with  prominent  nodes  or  short  spines. 

Surface  of  body  plates,  with  rather  strong  radiating  ridges, 
extending  one  from  the  middle  of  each,  to  each  of  its  sides,  to 
meet  others  coming  from  the  adjacent  plates;  those  on  the  first 
radial  and  first  anal  pieces  starting  from  a  more  or  less  promi- 
nent central  protuberance. 
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This  extraordin&r;  oriaoid  ia  the  type  upon  whiob  we  propoeed  to  fonod  the 
genna  Steganocriniu.  The  epecimen  figured  beloags  to  Hr.  Wachsmatb,  and 
u  the  odI;  example  yet  found  vith  the  greatly  produced  free  rays  attached. 
It  is  partly  embedded  la  the  matrix,  with  the  upper  side  exposed,  the  proboscis, 
portions  of  the  rays,  and  most  of  the  true  arme  being  broken  awaj.  By  care- 
fully working  away  the  matrix  nnder  one  aide,  we  find  it  to  preeeut,  so  &r  as 
can  be  seen,  the  characters  of  Aetmocrinut  petitagontu,  Hall,  to  wliich  specMS 
we  can  scarcely  doubt  that  it  belongs.  When  the  long  rays  are  broken  away,  its 
body  part  reaemfalea  Actinocrimu  condnniu  of  Shamard,  in  the  same  condition, 
BO  nearly  that  we  aaspect  the  latter  wUI  be  fooad  to  belong  to  this  genu^  when 
its  entire  rays  can  be  seen.  They  certainly  differ  specifically,  however,  in  the 
larger  Bite  and  more  robnet  growth  of  A.  concinnut,  which  also  has  more  ornately 
rayed  body  plates. 

This  species  seems  also  to  be  related  apecifically  to  our  S.  araneoUa,  which, 
however,  differs  in  being  smaller  and  mach  more  depressed. 

Locality/  and  potition :  Same  as  last. 

Genus  EHODOCRINUS,  Miller,  1821.* 

(Nat.  Hl8t  CrioDideK.) 

Rhodocrinds  nanus,  M.  and  W. 

PI.  18,  fig.  So,  i. 

SAodoermtu  nanuf,  UnK  and  Worthin,  JuIj,  186S.    Proceed.  Acad.  Nat.  8ci.,  Philad., 
p.SH. 

Body    small,  subglobose,  with 
nearly  vertical  sides  which  round 
under   below   to   the   basal  con- 
cavity.   Baee  very  small,  and  en- 
tirely concealed  in  the  concavity 
of  the  under  side,  by  the  end  of 
the  column.  Subradial  pieces  com- 
paratively large,  forming  the  under 
side  of  the  body,  and  curved  up  so 
«^S1^~^.l':fr.T'°  as  to  show  nearly  half  the  surface 
of  each  in  a  side  view,  hexagonal  in  general  outline,  but  proba- 
bly each  with  a  seventh  nearly  obsolete  angle  at  the  middle 

*  For  retDarka  on  the  relations  of  this  genus  to  Oilierttotrinui,  Phillips,  see  p.  811, 
Yol.  II,  Reports  OeoL  Surrej  ItUnois. 
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of  the  side  connecting  with  the  base.  First  radials  nearly  as 
large  as  the  subradials,  and  regularly  heptagonal  in  form; 
second  radials  rather  more  than  half  as  large  as  the  first,  nor- 
mally hexagonal,  but  sometimes  pentagonal,  and  rarely  quad- 
rangular ;  third  radials  generally  larger  than  the  second,  wider 
than  long,  pentagonal,  hexagonal  or  heptagonal,  and  support- 
ing upon  their  superior  sloping  sides,  apparently  the  first  bra- 
chial pieces,  which  are  not  free,  but  support  the  first  free 
pieces  in  the  next  range;  if  there  were  no  farther  divisions  of 
the  free  rays,  there  must  therefore  have  been  two  arms  to  each 
ray,  or  ten  in  the  entire  series.  First  interradials  smaller  than 
the  first  radials,  and  resting  upon  the  truncated  upper  sides 
of  the  subradials,  regularly  hexagonal  in  form,  or  rarely  with 
the  superior  angle  slightly  truncated  by  the  middle  piece  of 
the  next  range,  so  as  to  form  a  seventh  angle ;  second  range 
consisting  of  two,  or  rarely  three,  rather  smaller  generally 
hexagonal  pieces,  above  which  there  are  five  or  six  other  still 
smaller  pieces  connecting  with  the  vault  between  the  arm 
bases,  thus  making  some  eight  or  nine  interradials  to  each 
area ;  anal  pieces  about  the  same  number  as  in  each  interra- 
dial  space,  but  a  little  larger  in  size  and  difierently  arranged, 
there  being  three  pieces  in  each  of  the  ranges  above  the  first 
one,  the  middle  ones  of  which  continue  on  up  in  a  right  line 
to  connect  with  the  base  of  the  proboscis  above.  Vault  de- 
pressed to  the  level  of  the  upper  side  of  the  arm  bases,  and 
provided  with  deep  broad  furrows  or  depressions  radiating 
from  near  the  middle  to  the  interradial  spaces,  composed  of 
small,  irregular,  rather  tumid  pieces.  Opening  of  the  summit 
at  the  end  of  a  short,  rather  narrow  lateral  proboscis,  which 
rises  vertically,  with  its  outer  side  nearly  on  a  line  with  the 
vertical  side  of  the  anal  area. 

All  the  body  plates  are  convex  in  the  middle,  from  which 
point  very  obscure  ridges  radiate  to  each  of  their  sides.  The 
greater  convexity  and  larger  size  of  the  radial  pieces  impart  a 
somewhat  pentagonal  outline  to  the  body,  as  seen  from  above 
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or  below.  The  surface  is  somewhat  granular,  and  the  column, 
which  is  composed  near  the  base  of  alternately  thicker  and 
thinner  pieces,  is  round,  and  pierced  by  a  minute  rounded 
cavity. 

Height  of  body,  0.33  inch ;  breadth  of  do.,  0.35  inch. 

This  neat  little  species  is  evidently  closely  allied  to  R.  Barrisi,  of  Hall,  from 
which  it  differs  in  having  its  body  plates  merely  convex  and  provided  with 
radiating  ridges,  instead  of  being  "  ornamented  by  sharp,  angular  nodes  and 
spines ; "  also  in  having  eight  or  nine  interradial  pieces  to  each  area,  instead 
of  only  four  to  six.  Another  difference  is  to  be  observed  in  the  size  of  the 
third  radial  pieces,  which  in  R,  Barrtsi  are  '^  minute,"  while  in  our  species 
they  are  as  large  as  the  second  radials.  We  only  know  the  R.  Barrtsi  from 
the  published  description,  but  we  have  been  assured  by  Mr.  Wachsmuth,  who 
compared  the  form  under  consideration  with  authentic  examples  of  that  species, 
that  they  are  easily  distinguished. 

Locality  and  position :  Lower  division  of  the  Burlington  group  of  Lower 
Carboniferous  limestone  series,  at  Burlington,  Iowa. 

Genus  BURSACRINUS,  M.  and  W.,  1861. 

(pupffa,  a  purse ;  xptvov,  a  lilly,  in  allusion  to  the  purse-like  form  of  the  typical 

species,  as  seen  with  its  arms  folded  together.) 

AiTfarrmia/ Mkek  and  Worthsn,  June,  1861.    Proceed.  Aotd.  Nat.  Sci.,  Philad.,  p.  186; 
Whiti  (1862),  Proceedings  Boston  Soc.  Nat.  Hist,  vol.  iz,  p.  11. 

Oenerie  formula, — 

Basal  plates,  6. 

Subradial  plates,  5 ;  four  hexagonal  and  one  heptagonaL 

Radial  plates,  2+6. 

Interradial  plates,  0. 

Arms  ten,  bifurcating. 

This  genus  has  much  the  appearance  of  WoodocrinuSy  de  Koninck,  being, 
like  that  type,  provided  with  five  basal  pieces,  five  subradials,  and  two  pieces 
to  each  of  the  primary  radial  series ;  as  well  as  in  having  about  six  broad,  short 
pieces  to  each  of  the  arms  below  their  first  divbion.  It  differs,  however,  mate- 
rially in  having  but  a  single  anal  piece,  instead  of  18  to  20.  Like  WoodocrinuSy 
it  has  the  arms  broad  and  flat,  and  connected  all  around  so  as  to  leave  no  spaces 
for  interradial  pieces.  The  only  two  species  known  are  from  the  Burlington 
group  of  the  Lower  Carboniferous  limestone  series.  (Type  B.  Wachsmuthi, 
M.  and  W.) 
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Bdbsacrinus  Wachsmdthi,  M.  and  W. 
PI.  n,  fig.  8. 


DUgntm  ibowlng  Bttnetim  ot  bod;  ind  nyi  out  to  Ncond  biTDTCBtlon.   Sat.  tlie, 

BoDT  below  the  summit  of  the  first  radial  plates  turbinate, 
or  obconical.  Basal  pieces  unknown.  Subradial  plates  of 
moderate  size,  a  little  wider  than  long,  and  all  hexagonal, 
excepting  one  on  the  anal  side,  which  is  lai^er  than  the  others, 
and  heptagons!  in  form;  the  angles  at  the  middle  of  the  under 
side  of  each  being  less  salient  than  that  above.  First  radial 
plates  about  one-third  larger  than  the  subradials,  near  twice 
as  wide  as  high,  and  all  pentagonal,  the  upper  side  being  trans- 
versely truncated.  Second  radial  pieces  of  the  same  size  and 
form  as  the  first,  but  of  course  with,  the  sloping  sides  above 
instead  of  below ;  supporting  on  their  superior  sloping  sides 
the  first  divisions  of  the  arms,  which  are  broad,  flat,  and  con- 
nected laterally  with  each  other  all  around.  Anal  piece  rather 
^  small,  longer  than  wide,  heptagonal,  the  angle  at  the  middle 
of  the  summit  being  more  salient  than  the  others ;  supported 
upon  the  short  truncated  upper  side  of  one  of  the  subradials. 
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and  connecting  on  each  side  with  the  first  and  second  radial 
plates,  and  the  first  of  the  arm  pieces  above. 

After  the  first  division  on  the  second  radials,  the  arms  bifur- 
cate  again  on  the  sixth  or  eighth  piece,  above  which  one  is 
seen  to  bifurcate  again  on  the  twelfth  piece,  which  is  as  far  as 
they  can  be  traced,  in  the  only  specimen  seen,  though  they 
seem  to  be  long,  and  probably  bifurcate  once  or  twice  more 
above. 

Between  the  first  bifurcation  of  the  rays  on  the  second  radial 
pieces,  and  the  next  division  above,  the  arms  are  very  wide, 
flat,  and  composed  of  short,  slightly  wedge-formed  pieces,  which 
are  squarely  truncated  on  each  side.  The  next  divisions  above 
these  are  a  little  less  than  half  as  wide,  and  composed  each  of 
a  single  series  of  pieces,  bearing  near  the  same  proportions  of 
length  and  breadth  as  those  below.  The  surface  is  finely 
granular,  though  there  are  no  traces  of  nodes,  costse  or  other 
prominences  on  any  of  the  plates.  The  sutures  are  merely 
linear,  and  not  impressed. 

The  specific  name  of  this  crinoid  was  given  in  honor  of  Mr.  Charles  Wach- 
smnth,  of  Burlington,  Iowa,  who  discovered  the  only  specimen  of  the  species 
we  have  seen. 

LocdUty  and  potition :  Same  as  last. 


f 
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CYATHOCRINUS,  MILLER,  1821.* 

(Nat  Hist.  Crinoidea,  p.  85.) 

Ctathocrinus  enormis,  M.  and  W. 

PI.  16,  fig.  8  a,  6. 

Poteriocrinwf  enormiSf  Hxsk  and  Worthin,  1865.    Proceedings  Acad.  Nat.  Sci.,  Philad., 

p.  181 
Crj/athoennua  enormity  M.  and  W.,  1866.     lb.,  p.  162. 

Body  small,  below  the  arms,  irregularly  cup-shaped;  sides 
somewhat  convex,  expanding  from  the  base ;  breadth  greater 
than  the  height.  Base  small,  spreading  from  the  column, 
above  which  the  plates  are  seen  presenting  small  pentagonal 
faces.  Subradial  plates  comparatively  large,  unequal,  hexa- 
gonal in  form,  excepting  one  on  the  anal  side,  which  is 
larger  than  the  others,  and  subpentagonal  in  outline.  First 
radial  plates  larger  than  the  subradials,  longer  than  wide, 
and  irregularly  subhexagonal  or  heptagonal;  facet  for  the 
reception  of  the  second  radials  small,  shallow,  and  about 
one-third  as  wide  as  the  plates.  Arms  above  the  first  radial 
pieces  slender,  cylindrical,  and  composed  of  a  single  series  of 
segments,  from  twice  to  three  or  four  times  as  long  as  wide. 
In  some  of  the  rays  the  first  division  takes  place  on  the  second, 
in  others  on  the  third,  and  in  the  anterior  ray,  on  the  fourth 
piece  above  the  first  radials;  after  which  they  bifurcate  irregu- 
larly once,  twice,  or  oftener,  on  the  second,  third  or  fourth 
piece.  The  first  anal  plate  is  rather  large,  and  rests  upon  the 
upper  truncated  side  of  the  largest  subradial  plate,  so  as  to 
project  considerably  above  the  first  radials — ^its  left  side  curv- 
ing inwards,  and  its  right  connecting  with  another  anal  plate 
of  nearly  its  own  size,  resting  upon  a  sloping  side  of  the  first 
radial  on  the  right.  Above  these  are  seen  several  other  plates, 
which  form,  together,  a  kind  of  slender  lateral  proboscis, 
rpunded  on  its  outer  side,  and  rising  like  an  arm  on  a  range 
with  the  true  arms.     Some  little  distance  above  its  base,  the 

*  For  a  description  of  this  genus  see  page  175,  toI.  II,  Reports  Geol.  SorTej,  Illinois. 
61      Sept.  1,1868. 
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proboscis  curves  abruptly  inwards  between  the  arms,  leaving 
at  its  left  base  apparently  a  cavity  or  opening  in  the  vault, 
passing  into  the  body  between  it  and  the  arm  on  that  side. 

Id  the  Etrrangement  of  the  plates  compoBing  the  body,  as  well  as  in  the  char- 
acters of  its  amui,  chu  little  orinoid  agrees  most  nearly  with  Poterioerimu;  bat 
instead  of  having  ite  body  produced  above  in  the  form  of  a  lai^  elongated 
trunk  or  proboacis,  composed  of  amaU  hexagonal  pieoea,  as  in  that  genos,  it  haa 
merelj  a  very  small  lateral  proboscis,  not  larger  thau  one  of  the  arms,  with 
apparently  another  independent  opening  in  the  vault,  more  nearly  as  in  Cyaiho- 
crinu*.  As  theae  characters  are  probably  of  more  importance  than  the  more  or 
less  variable  differenoea  in  the  number  and  arrangement  of  the  anal  plates  and 
the  atrnotnre  of  the  arms,  observed  between  Poteriocritmi  and  Ogatlwcrinatj  wa 
have  been  led  to  transfer  thia  species  fh)m  the  former  to  the  latter  genus. 

LocdHtif  and  position :  Same  aa  laat. 

Ctathocbinus  Wachsmuthi,  M.  and  W. 

PI.  IS,  Bg.  5. 

OgsAoerbiut  WaeAmaUM,  Uuk  and  Wobthut,  18fll.     Proceed.  Acad.  Nit  Sci.,  Ffallad., 
P.1S6. 


a 


?^X^ 


OgaUtaarfmut  WaehmutU. 

DUran)  tHaFtnUDg  stnielura  at  bodf  and  smu  ant  la  •MOnd  blTorcatlnn. 

Tbe  am  ndlil  plecsa  an  in  put  u  If  flalMned  oat.    Tba  qnadruigiiUi 

mliuiil  piece  wu  accIleDUUj  amltted  rrom  the  apace  uaar  Iha  lerTupper 

■Ids  or  the  Ont  tens  uul.  Id  tlie  dlserain,  (rlgbt  town  aide  In  the  rofan). 

BoDT,  below  the  summit  of  the  first  radials,  broad  obconic. 
Base  of  moderate  size,  low  and  distinctly  pentagonal,  the  angles 
formed  by  the  extremities  of  the  plates  being  a  little  incurved; 
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facet  for  the  column  covering  about  one-third  to  one-fourth  of 
each  basal  piece.  Column  obscurely  pentagonal  near  the  base, 
the  angles  being  rounded;  central  canal  comparatively  large  and 
pentagonal.  Subradial  plates  five  to  six  times  as  large  as  the 
basal  pieces,  about  as  long  as  wide,  three  of  them  hexagonal, 
and  two  on  the  anal  side  heptagonal,  all  indented  or  incurved 
at  the  sides  and  at  the  upper  angles.  First  radiab  larger  than 
the  subradials,  unequal  in  size,  and  wider  than  long;  all  hep- 
tagonal in  consequence  of  the  tnmcation  of  the  upper  lateral 
angles,  apparently  for  the  reception  of  small  interradial  or 
vault  pieces,  each  having  the  angles  below  distinctly  indented, 
and  the  upper  side  truncated  and  moderately  concave  for  the 
reception  of  the  succeeding  plates.  Second  radials  very  short 
or  nearly  linear,  and  considerably  wider  than  long.  Third 
radials  generally  a  little  narrower  and  longer  than  the  second, 
and  more  or  less  nearly  triangular  or  pentagonal  in  form. 
Subanal  piece  of  variable  size,  quadrangular,  and  indented  at 
the  angles ;  first  true  anal  plate  larger  than  the  subanal  piece, 
hexagonal  or  subpentagonal,  resting  upon  a  short  upper  trun- 
cated side  of  one  of  the  subradials,  and  connected  on  each  side 
with  the  first  radials,  while  its  right  inferior  sloping  side  rests 
against  the  subanal  piece.  The  arms,  after  dividing  on  the 
third  radials,  are  strong  and  rounded  on  the  outer  side; 
one  of  the  divisions  in  each  of  the  rays,  excepting  the  ante- 
rior one,  bifurcates  again  on  the  fourth  pieces.  All  the 
divisions  and  subdivisions  are  rounded,  gradually  tapering, 
and  composed  each  of  a  single  series  of  pieces,  as  long  as 
wide,  or  a  little  longer,  and  give  ofi*  at  intervals  of  two  or 
three  pieces,  alternately  on  opposite  sides,  rather  strong 
jointed  lateral  divisions,  which  extend  obliquely  outwards  and 
bifurcate  several  times.  Surface  apparently  merely  irregularly 
granular,  but  on  a  close  examination,  traces  of  very  small,  radi- 
ating, slightly  raised  lines  are  seen  on  the  subradial  and  radial 
plates,  as  well  as  passing  up  the  principal  divisions  of  the 
arms. 


484  PAL,«ONTOU>GT  OF  ILLINOIS. 

The  specific  name  of  this  fine  crinotd  was  given  in  lienor  of  Mr.  Obarles 
Wachsmath,  of  Bnrlington,  Iowa,  to  whom  we  are  indebted  for  the  use  of  tbe 
only  specimens  of  the  species  we  bare  seen. 

Localily  and  position ;  Same  as  last. 


Genus  POTERIOCRINUS,  Miller,  1821* 

(Kat.  Hiflt,  Crinofdea  ) 
POTERIOCRINDS  TENmBHACHIATDS,  M.  and  W. 

PI.  le,  fig.  1. 

Afcriocrmuf  teBuiiroiAiaftM,  Uiee  and  Worthen,  1881.   Procfed.  Acad.  Nat.  8cl.,Ffailad., 
p.  1S8. 

Body  small,  cup-shaped,  or  subturbinate 

yCt^  below  the  summit  of  the  first  radial  plates. 

'"'Y^       Base    forming   a  low,    pentagonal,    saucer- 

r  \  shaped  cup,  composed  of  small  pieces,  show- 

^  /^      ing  each  a  pentagonal  outline  above  the 

column.      Subradial   plates    comparatively 

iWfffcer  toHiOnuafaftM    '^''S^j  about  OS  wldc  as  long,  three  hexagonal 


Diacrun  (eaiarged  to  IK  and  two,  on  the  anal  side,  heptasonal,  and  a 
Sta/4?*»d'^/.';S^tK  little  longer  than  the  others.  First  radial 
SStiiriuwtion.^""  pieces  somewhat  larger  than  the  subradials, 

wider  than  long,  and  pentagonal  in  form ;  facet  for  the  recep- 
tion of  the  second  radials  moderately  prominent,  a  little  con- 
cave, and  from  one-half  to  two-thirds  the  breadth  of  the  plate. 
Anal  plates,  three — the  first  hexagonal,  and  resting  between 
the  upper  sloping  sides  of  two  of  the  subradial  pieces,  while 
another  on  the  left  rests  against  this,  and  upon  the  superior 
truncated  side  of  one  of  the  subradials.  A  third  piece  is  sup- 
ported on  the  upper  side  of  the  lowest  anal  piece,  and  projects 
more  than  half  its  length  above  the  radial  on  its  right.  The 
succeeding  primary  radial  pieces,  after  the  first,  are  much 
smaller,  and  generally  a  little  wider  than  long.  In  all,  ex- 
cepting the  anterior  and  one  of  the  anterior  lateral  rays,  where 

*  For  a  description  of  thie  genus  gee  p.  17S,  toL  II,  Reports  Qeol.  Surrej  Ulinois. 
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the  bifurcation  takes  place  on  the  fifth  plate,  the  first  division 
of  the  arms  is  on  the  fourth  primary  radial.  Above  this  the 
arms,  which  are  very  long,  slender  and  rounded,  divide  again 
on  the  fourth  piece,  after  which  the  divisions  bifurcate  three 
or  four  times,  and  become  very  attenuated.  Each  division  is 
composed  of  a  single  series  of  pieces,  usually  about  twice  as 
long  as  wide. 

The  proboscis  connects  directly  with  the  anal  plates  already 
described,  and  is  made  up  of  hexagonal  plates,  along  the 
sutures  of  which  Vertical  ranges  of  distinct,  rather  large  pores 
are  seen.  Entire  surface  finely  granular.  Sutures  linear,  and 
not  grooved  or  impressed. 

This  species  is  similar  to  P.  calyadatus  of  Hall,  but  may  be  at  once  distin- 
gubhed  bj  its  sutures  not  being  excavated,  and  by  its  much  more  slender  arms, 
which  are  composed  of  elongated,  instead  of  short,  wedge-formed  pieces. 

Locality  and  position :  Burlington  group,  of  the  Lower  Carboniferous  lime- 
stone series;  Burlington,  Iowa.     Mr.  Waohsmuth's  collection. 


PoTERiocRiNUS  suBiMPRESus,  M.  and  W. 

PI.  18,  fig.  1  a,  6. 

Poteriocrinui  tulnmpresma,  Meek  and  Worthen,  1861.    Proceed.  Acad.  Nat  Sci.,  Philad., 
p.  188. 

C^^^^  Body  obconical.     Base  forming  a 

^^/    \  *^^^  shallow  cup  about  twice  as  wide  as 
A_y    I    ^  high,  expanding  moderately  from  the 

O^  summit  of  the  column ;  composed  of 

plates  about  as  high  as  wide,  and  pen- 
tagonal in  form,  the  angle  at  the  mid- 
dle of  the  upper  side  of  each  being  a 
little  indented.  Subradial  plates  com- 
paratively large,  somewhat  larger 
than  wide,  two  of  them  heptagonal 
of^STtouStoSa^^^^^  and  three  hexagonal.     First  radials 

a  little  smaller  than  the  subradials,  wider  than  long,  pentagonal 
or  in  part  hexagonal,  and  all  truncated  above  for  the  reception 


PvUHoerinuB  tuMmprettm. 
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of  the  second  radials.  First  anal  plate  slightly  larger  than 
the  basal  pieces,  pentagonal,  and  resting  between  the  upper 
sloping  sides  of  two  of  the  subradial  pieces ;  second  anal  piece 
of  the  same  size  as  the  first,  hexagonal  in  form,  and  resting 
upon  the  upper  truncated  side  of  one  of  the  subradials,  while 
its  left  side  connects  with  one  of  the  first  radials,  and  its  right 
with  the  first  anal  piece,  and  a  third  hexagonal  piece  supported 
by  the  latter.     (Succeeding  parts  unknown.) 

The  column  is  round,  and  comparatively  stout  at  its  connec- 
tion with  the  base,  near  which  it  is  composed  of  rather  thin 
segments  of  uniform  size ;  central  perforation  of  moderate  size, 
and  presenting  a  pentagonal  section.  The  surface  seems  to  be 
granular,  and  the  subradial  pieces  show  a  very  slight  tendency 
to  develop  short,  broad,  obscure,  radiating  prominences  near 
the  sutures  on  each  side,  and  below  as  well  as  sometimes  at 
their  connection  with  the  first  radials  above.  Sutures  at  the 
comers  of  the  subradial  and  anal  pieces  more  or  less  distinctly 
indented. 

Locality  and  position :  Burlington  group,  of  the  Lower  Carboniferous  lim^ 
stone  series^  at  Burlington,  Iowa.    Collection  of  Mr.  Wachsmutli. 


POTERIOCRINUS  CARINATUS,  M.  and  W. 

PI.  17,  fig.  1. 

FbUriocrintts  carinatus^  MsKKand  Worthkn,  June,  1861.    Proceed.  Acad.  Nat.  Scl.,  Philad., 
p.  189. 

pop     Body  small,  basin-shaped, 

or  rather  rapidly  spreading 

below  the  arms.     Base  very 

'^^      small,  having  the  form  of  a 

^^r*«^V^  pentagonal  star,  the  angles 

^^(S^r<{y^^  of  which  project  but  slightly 

V  "Qv  beyond  the  column.     Subra- 

iHft$HoeHmi$corinatui.  dial  picces  Small,  about  as 

i^^^^^il^i^''^'^'^^'^'''^'^'''^wid^  as  long,  four  of  them 

hexagonal  (the  form  of  that  on  the  anal  side  not  seen) ;  all 
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rather  prominent,  and  provided  with  a  vertical  carina  near  the 
upper  angle.  First  radial  pieces  about  twice  as  large  as  the 
subradials,  as  wide  again  as  high,  and  pentagonal  in  form,  the 
upper  side  being  transversely  truncated  and  longer  than  either 
of  the  others.  Second  radials  slightly  larger  than  the  first,  wider 
than  high,  quadrangular,  and  a  little  constricted  around  the 
middle.  Third  radials  about  the  size  of  the  first,  or  smaller, 
pentagonal  in  form,  and,  like  the  second,  slightly  constricted, 
the  upper  angles  being  rather  salient.  The  anal  plates  are  not 
all  preserved  in  the  specimen  before  us,  though  we  can  see 
that  the  first  piece  is  of  moderate  size,  pentagonal  in  form,  and 
extends  so  far  down  between  two  of  the  subradials  as  to  con- 
nect (apparently)  by  a  very  short  side,  with  the  produced  ex- 
tremity of  one  of  the  basal  pieces.  Its  right  superior  sloping 
side  supports  one  edge  of  a  first  radial  above,  and  evidently 
supported  another  pfece  on  ite  superior  truncaUd  edge,  while 
it  connects  on  the  left  with  another  resting  on  the  upper  trun- 
cated side  of  one  of  the  subradials. 

After  the  first  division  on  the  third  radials,  some  of  the 
arms  bifurcate  again  on  the  fifth,  sixth,  or  seventh  piece,  while 
others  seem  to  be  simple.  They  are  all  composed  of  pieces 
which  are  a  little  constricted  around  the  middle,  as  long  as 
wide,  and  alternately  longer  and  shorter  on  opposite  sides,  the 
upper  extremity  of  the  longer  side  of  each  being  a  Uttle  pro- 
jecting for  the  reception  of  the  tentacles,  so  as  to  give  a  slight 
zigzag  appearance  to  the  arms.  The  tentacles  are  compara- 
tively large,  and  composed  of  rather  long  joints.  Owing  to 
the  length  of  the  arm  pieces,  and  the  fact  that  only  every 
alternate  piece  on  the  same  side  supports  a  tentacle,  they  are 
very  widely  separated  and  alternately  arranged. 

The  surface  seems  to  be  granular,  and  each  ray  is  provided 
with  a  distinct  linear  carina,  commencing  on  the  middle  of 
each  first  radial  piece  and  extending  along  each  division  of  the 
arms  to*  the  extremities.  The  sutures  between  the  primary 
radials  seem  to  be  a  little  gaping,  as  in  Scaphiocrinua^  to  which 
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the  species  appears  to  bear  some  relations  in  other  respects, 
though  it  differs  in  having  three  primary  radials  to  each  ray. 

The  anal  side  of  the  specimen  examined  being  imperfect,  we  are  left  in  some 
doubt  in  r^ard  to  the  generic  characters  of  this  species.  In  some  respects  it 
seems  to  agree  more  nearly  with  Cyaihocrinm  than  with  the  typical  forms  of 
PoteriocrinuSy  though  it  evidently  possessed  more  anal  pieces  than  the  former 
genus.  The  carinated  character  of  its  arms  and  primary  radial  pieces,  is  a 
peculiarity  that  will  readily  distinguish  it  from  any  otherwise  similar  spedes 
with  which  we  are  acquainted. 

Locality  and  pontton :  Same  as  last. 


Subgenus  SCAPHIOCKINXJS,  Hall,  1858. 

(Geol.  Report  Iowa,  1,  part  II,  p.  650.) 

ScAPmocRiNus  Wachsmuthi,  M.  and  W. 

PI.  16,  fig.  70,6. 

Poterioerinui  {8caphiocrinu8)Wach8mu!hif  Mekk  and  Worthen,  1861.    Proceed.  Acad.  Nat. 
Sol,  Philad.,  p.  141. 

Body  small^  inversely  bell-shaped 
below  the  summit  of  the  first  radial 
plates,  nearly  twice  as  wide  as  high. 
Base  small,  little  exposed  in  a  side 
view,  and  not  projecting  .much  be- 
yond the  column,  which  is  rounded 
and  composed  of  rather  thin  seg- 
ments near  the  body.  Subradial 
plates  about  as  high  as  wide,  some- 
what convex,  four  hexagonal,  and 
one  heptagonal.  First  radial  plates 
from  one-third  to  one-half  larger 
scai^iocHf^wachmi^         ^^au   the   subradials,   wider   than 

Diagram  (enlarfired  9  alam.)  ehowinff  stmc-  ' 

i^the"cSSiSSSl&.t'o?tte'^'°Th5long,  truncated  above,  and  pentago- 

rinir  Bhowlnff  the  else  of  fitoet  of  column  was       i   •  i   /»  1 1  *  j 

omitted  onUiebaaal  pieces  by  the  engraTer.nai  m  general  lOrm,  tlie  UppCr  SlCle 

being  longer  than  the  others,  and  the  superior  lateral  angles 
more  or  less  truncated.  Second  radial  pieces  somewhat  larger 
than  the  first,  distinctly  constricted  around  the  middle,  about 
as  long  as  wide,  or  sometimes  longer,  and  pentagonal  in  outline, 


<JDX^ 
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the  superior  angle  being  rather  acute.  First  anal  plate  larger 
than  the  subradials,  hexagonal  in  form,  resting  upon  the  trun- 
cated upper  side  of  one  of  the  subradial  pieces,  and  projecting 
nearly  half  its  length  above  the  first  radial  plates  on  each  side. 
Arms,  after  the  second  division  on  the  second  radial  pieces, 
apparently  simple,  very  long,  and  gradually  tapering;  each 
composed  of  a  single  series  of  joints,  all  of  which  are  longer 
than  wide,  somewhat  constricted  around  the  middle,  and  alter- 
nately longer  and  shorter  on  opposite  sides,  the  upper  extremity 
of  the  longer  side  of  each  projecting  out  for  the  reception  of 
the  tentacles,  so  as  to  give  the  arms  a  zigzag  appearance. 
Tentacles  strong,  and  composed  of  joints  twice  to  three  times 
as  long  as  wide,  and  very  profoundly  grooved  on  the  inner 
side.  Surface  finely  granular.  Sutures  well  defined,  with,  at 
the  comers  of  the  subradial  plates,  particularly  on  the  anal 
side,  deep  rounded  pits. 

This  species  seems  to  be  related  to  S.  ipvnohrcKMatus,  Hall,  but  differs  in 
the  form  of  its  body,  and  in  haying  longer  arm  pieces,  which  are  also  without 
the  spines  seen  on  those  of  that  species.  It  has  remarkably  long  arms,  and  a 
very  neat  bell-shaped  body,  below  the  top  of  the  first  radials. 

Locality  and  pontion :  Burlington  group,  of  the  Lower  Carboniferous  lime-' 
stone  series,  at  Burlington,  Iowa.    Collection  of  Mr.  Wachsmuth. 


^-62  6«p(embcr  0, 1868. 
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POTEBIOCRINUS  (SCAPfflOCRINUS)  TENUIDACTYHJ8,  M.  and  W. 

PL  18,  fig.  10. 

I\>Urioermiii  (8e<^ocrmua)  imuidaefyluB^  ^XXK  and  Worthut,  1865.     IVoceedings  Acad, 
Kat  SoL»  Philad.,  p.  156. 


Diagitm  Oiatoral  ilae)  thowtng  sinictiiro  of  one  dda  of  body,  and  of  arma  to  biftntatkNia. 

Body,  in  comparison  with  the  length  of  the  arms,  small, 
inversely  campanulate  below  the  summit  of  the  first  radial 
pieces — being  narrowly  rounded  below,  and  rather  expanded 
above,  where  the  breadth  is  nearly  twice  the  height.  Base 
less  than  half  as  wide  as  high,  basin-shaped,  the  sides  rounding 
under  to  the  facet  for  the  reception  of  the  column,  which  is  of 
medium  size  and  a  little  concave.  Basal  pieces  well  developed, 
pentagonal,  and  wider  than  long.  Subradial  pieces  twice  or 
three  times  as  large  as  the  basal ;  those  on  the  anterior  side 
(the  only  ones  seen)  hexagonal.  First  radials  wider,  but 
shorter  than  the  subradials;  transversely  truncated  about 
three-fourths  their  entire  breadth  above,  for  the  reception  of 
the  succeeding  radial  pieces ;  those  on  the  anterior  side  curving 
a  little  outwards  and  having  an  irregular  pentagonal  outline, 
the  superior  lateral  angles  being  more  or  less  truncated,  or 
rounding  inwards.  Second  radials  pentagonal,  nearly  as  long 
as  wide,  rounded  and  constricted  around  the  middle,  with  the 
central  superior  angle  prominent,  and  the  sloping  margins  on 
each  side  of  it  supporting  the  arms. 

Anal  pieces  unknown.  Arms  long,  slender,  and  in  two  of 
the  anterior  rays  known  to  bifurcate  on  the  tenth  piece  above 
the  second  primary  radials,  after  which  they  are  seen  to  be 
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extended  to  a  considerable  length,  without  showing  distinctly 
another  division,  though  there  is  some  appearance  of  such 
bifurcation  in  one  of  the  branches,  on  the  twentieth  piece. 
Immediately  after  the  division  of  the  rays  on  the  second  pri- 
mary radials,  the  arms  are  rounded  and  composed  of  wedge- 
shaped  pieces,  wider  than  long,  and  alternately  thicker  and 
thinner  on  opposite  sides,  each  one  supporting  at  its  larger  end 
a  stout  tentacle.  Above  the  bifurcation,  the  divisions  are  very 
long,  slender,  somewhat  angular  on  the  outer  side,  and  still 
composed  of  a  single  series  of  wedge-shaped  pieces,  each  one  of 
which  is  strongly  protuberant  laterally,  for  the  reception  of  a 
tentacle  at  its  larger  end,  the  protuberances  alternating  on 
opposite  sides,  so  as  to  give  the  arms  a  zigzag  appearance, 
somewhat  like  those  of  Platycrinua  nodobrojohmlvsy  Hall.  Sur- 
face apparently  smooth,  or  only  finely  granular.  Sutures  not 
impressed  between  the  plates  of  the  body,  but  somewhat  gaping 
between  the  fijrst  and  second  radials. 

Height  of  body  to  the  top  of  first  radials,  0.41  inch;  breadth, 
0.60  inch.  Length  of  arms  to  first  bifurcation,  0.80  inch; 
entire  length,  including  arms,  more  than  3  inches. 

G^iis  species  seems  to  be  related  to  several  of  those  described  by  Prof.  Hall, 
from  the  same  locality  and  position,  bat  on  comparison  will  be  foond  not  to 
agree,  in  all  its  characters,  with  the  description  of  any  of  them.  From  his 
8.  ipinobrachtatut  it  evidently  differs  in  not  haying  the  plates  of  the  body  con- 
vex, nor  the  sutures  indented  at  their  angles,  as  well  as  in  the  absence  of  spines 
on  its  arms,  while  its  body  is  less  broadly  expanded.  From  S,  Whitei,  Hall, 
it  differs  in  not  having  the  ''surface  of  the  cup  marked  by  deeply  impressed 
pits,"  at  the  junetion  of  the  sides  of  the  subradials,  and  between  the  first  radial 
pieces ;  and  from  S.  HaUi^  Hall,  it  differs  in  not  having  the  arms  simple  after 
the  first  division  on  the  second  primary  radials,  as  well  as  in  some  of  the  details 
of  their  divisions. 

Locality  and  position :  Same  as  last. 
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Genus  ONYCHOCEINUS,  Lyon  and  Caaaeday,  1859.« 

(Am.  Jonr.  Bd.  (S),  ixli,  p.  77,) 

Ontchocbinus  diveesus,  M.  and  W. 
PL  17,  flg.  a»,b. 


OaffAan-tWH  Mntm*. 


Dltgnm  (ut.  Blie)  atewliig  ctmctura  ot  Uw  bodr,  tad  of  two  of  Uw  rajs  ml 
to  nma.  The  frM  ndlil  pUtM  m  tepiMmM  m  U  lUtUiwd  out,  wtiloli 
make*  tben  *pp«aT  wider  Ibw  netonL 

BoDT  and  raye  forming  together  an  irregular  five-rayed  star, 
the  body  being  comparatively  small  and  depressed,  and  dis- 
torted by  the  deeper  excavation  of  the  anal  side ;  while  the  rays 
are  large,  stout,  rigid  and  free,  from  the  second  rfCdial  pieces 
outward,  and  extend  out  horizontally  on  the  same  plane  with 
the  base.  Basal  pieces  hidden  by  the  column,  or  merely  show- 
ing as  a  thin  ring,  scarcely  distinguishable  from  the  last  segment 

*  for  remarks  on  thia  genoa,  M6  toL  II,  p,  Hi,  Beporta  QeoL  Survej  Illinois. 
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of  the  column,  when  the  latter  is  attached.  Subradial  pieces 
comparatively  rather  large;  four  of  them  equal,  wider  than 
long,  and  all  pentagonal,  with  the  upper  sloping  sides  longer 
than  the  lateral  margins;  the  fifth  one  larger  (particularly 
longer)  than  the  others,  and  apparently  hexagonal.  Radial 
pieces  five  to  each  ray,  thick  and  strong,  and  after  becoming 
free  on  the  second  pieces,  curving  strongly  up  on  each  side,  so 
as  to  make  the  underside  of  the  free  rays  distinctly  rounded ; 
first  radial  pieces  considerably  larger  than  the  subradials,  of 
rather  unequal  size,  wider  than  long,  and  heptagons!  in  form, 
with  probably  the  exception  of  one  or  two  of  those  on  the  anal 
side,  which  appear  to  be  truncated  on  the  lower  side,  so  as  to 
be  hexagonal  in  outline.  Succeeding  radials  diminishing 
gradually  in  length,  the  second,  third  and  fourth  being  wider 
than  long,  hexagonal,  pentagonal  or  rarely  quadrangular  in 
form,  but  all  transversely  oblong,  as  seen  from  below ;  while 
the  fifth  is  pentagonal,  as  seen  from  beneath,  having  an 
obtuse  middle  angle  on  the  outer  side.  Beyond  this  the 
rays  are  each  composed  of  a  double  series  of  strong  pieces, 
which  are  sUghtly  disposed  to  assume  an  alternating  arrange- 
ment,  the  two  series  continuuig  in  close  contact  laterally 
to  the  fourth,  then  diverging  abruptly  at  an  angle  of  90° 
to  100°,  to  form  distinct  rounded  branches.  At  the  outer 
bases  of  these  branches  an  arm  is  given  ofi*  on  each  side  on 
the  third  piece  from  the  commencement  of  the  double  series, 
and  bifurcates  so  as  to  form  a  bunch  of  small  armlets;  be- 
yond this  the  two  main  divisions  of  the  rays  continue  on, 
each  composed  of  a  single  range  of  pieces,  until  the  third  piece 
beyond  the  lateral  arms  just  mentioned,  after  which  they  are 
each  composed  again  of  a  double  series  of  pieces,  on  the  third 
of  which  another  arm  is  thrown  off  on  each  side,  and  bifurcates 
as  before.  After  this  each  main  branch  bifurcates  without 
much  divergence  of  the  subdivisions,  which  are  short  and  divi- 
ded, so  as  to  form  together  a  bunch  of  small  bifurcating  arms, 
thus  making  altogether  apparently  not  less  than  several  hun- 
dred rounded  armlets,  or  ultimate  division  of  the  rays,  to  the 
entire  series. 
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The  rounded  armlets  are  all  short,  and  form  clusters  at  the 
extremities  of  the  divisions  of  the  horizontally  extended  strong 
rays,  where  they  curve  upwards,  and  fold  together  in  bunches 
like  the  fingers  of  a  clenched  fist.  They  are  each  composed 
of  a  single  series  of  small  pieces,  which  are  wider  than  long, 
with  a  minute  patelliform  piece  at  the  under  side  of  each,  as  in 
Forbesiocrinvs. 

Interradials  three  or  four  to  each  space,  with  others  above 
belonging  apparently  more  properly  to  the  vault;  first  inter- 
radial  pieces  hexagonal  and  resting  in  a  notch  between  the 
upper  sloping  lateral  margins  of  the  subradials.  Anal  series, 
as  far  as  known,  consisting  of  a  single  free  row  of  very  small 
pieces  resting  upon  the  upper  side  of  the  largest  subradial,  so 
as  to  present  much  the  appearance  of  an  abortive  armlet.  Sur- 
face merely  finely  granular,  with  the  exception  of  a  small 
linear  ridge  along  the  middle  of  each  armlet. 

Height  of  body,  exclusive  of  vault,  0.80  inch ;  antero-pos- 
terior  diameter,  0.90  inch;  transverse  diameter,  1.40  inches; 
greatest  transverse  diameter  between  the  extremities  of  oppo- 
site rays,  4  inches;  length  of  each  of  the  two  main  divisions 
of  each  ray,  0.85  inch.  Column,  at  its  connection  with  base, 
0.28  inch  in  diameter,  and  composed  of  pieces  only  0.01  inch 
in  thickness,  or  ten  to  the  tenth  of  an  inch. 

We  bave  not  seen  any  specimen  of  this  species  showing  the  vault,  but  we 
are  inclined  to  believe  it  extended  out  over  the  free  rays  to  the  point  where 
their  divisions  diverge,  if  not  farther,  as  in  Steganocrinut, 

In  the  second  volome  of  Illinois  (}eol.  Beports,  we  stated  that  we  had  never 
seen  a  specimen  of  this  genns  showing  how  the  little  arm-like  range  of  anal 
pieces  connected  with  the  vault  and  the  radials  on  each  side.  Since  that  time 
we  have  seen  a  fine  specimen  of  Lyon  and  Gasscday's  typical  species,  showing 
ibis  space  to  be  occupied  by  numerous  very  minute  pieces. 

This  species  is  related  to  OnychocrinMB  cuten/ormu=z{Farbe9tocrimu  {utenm" 
/ormu,  Hall),  but  differs  in  attaining  a  much  larger  sise,  as  well  as  in  having 
the  two  main  divisions  of  each  ray  widely  divergent  and  proportionally  longer, 
instead  of  nearly  parallel.  Again,  it  differs  in  having  the  subdivisions  and 
armlets  much  more  numerous;  also  in  having  always  five  primary  radial  pieces 
to  each  ray. 
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If  reliable  oliaraoters  should  hereafter  be  discoyered  for  separating  genericallj 
Tcixocrinus  from  ForbesiocrinuSj  it  may  be  found  necessary  to  range  Onychocri' 
nus  as  a  subgenus  under  the  latter,  in  which  case  the  name  of  the  species  here 
described  would  become  Forhesiocrintu  (^Onychocrimui)  diversus. 

LocaUti/  and  pontion :  Same  as  last. 

Genus  TAXOCRINUS,  PhiUipB,  1843.* 

(Morris'  Cat.  Brit.  Fobs.,  p.  90.) 

SuBQSNTJS  FORBESIOGRINUS,  de  Eon.  and  Le  Hon,  1854. 

(Bsoh.  Grin.  Garb.  Beig  ,  p.  118.) 

FORBESIOCRINUS  AgASSI2I^  var.  6I6ANTEUS. 

PI.  18,  fig.  8. 

fForbetioerimu  AgamA^  Hall,  1858.  Iowa  Report,  vol.  I,  part  11,  p.  680  (withoat  descrip- 
tion) ;  Supplement  to  tame  (1866),  p.  66. 

Forbnioerinui  Agamd^  var.  giganUus^  Mkek  and  Wokthin,  June,  1861.  Pro'ceed.  Acad. 
Nat  Sei.,  Philad.,  p.  181. 

This  large  crinoid  differs  from  the  typical  example  of  F,  Agcugizty  Hall,  in 
haying  four,  instead  of  three  plates  in  each  of  the  secondary  radial  series,  while 
there  are  some  differences  in  the  number  and  arrangement  of  the  anal  and 
interradial  plates.  It  also  differs  in  having  its  column  almost  exactly  cylindri- 
cal for  a  distance  of  at  least  four  inches  below  the  base,  while  that  of  F.  Agamzi 
is  described  as  "  rapidly  tapering  below  the  summit."  We  suspect  it  may  be 
distinct  from  the  species  described  by  Prof.  Hall,  but  as  it  seems  to  agree 
with  his  description  and  diagram  in  most  of  its  characters,  excepting  the 
points  of  difference  we  have  mentioned,  we  haye  m^ely  placed  it  as  a  variety 
of  that  species,  until  its  relations  to  F.  Agamzi  can  be  determined  from  a  com- 
parison of  specimens.  Should  it  be  found  to  be  specifically  distinct,  it  can  take 
the  name  F,  gigantetUf  or  rather  Taxocrinus  (^Forbenocrtnus)  gigantem^  for  we 
belieye  these  groups  so  intimately  blended  together  by  intermediate  types,  that 
they  can  only  be  separated  as  subgenera. 

It  is  perhaps  the  largest  species  of  this  type  known,  and  must  have  had  a 
very  large  number  of  ultimate  divisions  of  its  free  arms,  which  are  proportion- 
ally short. 

Locality  and  position  :  Same  as  last. 

*  For  a  description  of  this  genne  see  voL  II,  p.  268,  Seports  6eol.  Survey  Illinois. 


496  PALJiONTOLOGT  OF  ILLIKOIS. 


Genus  GEANATOCRINUS  (Troost),  HaU,  1852  * 

(List  Orin.,  Proo.  Am.  Absoc.  Otmbr.  meetiDg,  p.  62,  1850.) 

Gbanatocbinus  projectus,  M.  and  W.  (sp.) 

n.  18,  fig.  1. 

Pentrermlei  mdo,  nr.  prt^ectui,  Mzu  tnd  WoBTHSir,  1881.    Prooeedings  Acad.  Nat  8cLy 

Phllad.,  p.  142. 
OraneUocrinui  mslo^  Tar.  profeetut^  Shumard,  1888.    Trans.  St.  Louis  Acad.  Set,  roL  H, 

p.  875. 

This  form  is  yer j  mucb  like  O,  mdo,  Shnmard  = 
^  (Pentremites  mdo,  Owen  and  Shnmard),  bat  diffars  in 
baying  its  base  proportionally  a  little  larger,  and  pro- 
jecting so  as  to  be  distinctly  seen  in  a  side  yiew,  instead 
of  being  ooncaye.  Its  peend-ambnlaoral  areas  are  also 
not  continned  down  qnite  so  near  tbe  base  of  tbe  radial 
or  fork-pieces,  as  in  &.  melo;  while  its  small  anal  piece 
is  more  prominent.  In  first  noticing  it,  we  supposed 
,,i2S!rX!r^^  it  to  be  merely  a  marked  variety  of  G.  melo,  but  subse- 

(Natarti  size.)  quent  examinations  of  a  large  number  of  specimens  of 

that  species,  in  yarions  conditions,  haye  led  us  to  the  oonclnsion  that  it  is  a 
distinct  species. 

The  figure  giyen  on  plate  18  represents  the  typical  specimen,  enlarged  to 
twice  the  natural  diameter. 
Locality  and  pontum :  Same  as  last. 

Granatocrinus  Norwoow,  0.  and  S  ?  (sp.) 

PI.  18,  fig.  8. 

PentremUei  Nbrtooodi,  Owin  and  Shumard,  1880.  Jour.  Acad.  Nat  Sci.,  Philad.,  8d  ser., 
vol.  n,  p.  84,  pL  7,  fig.  18;  OeoL  Report  Iowa,  Wisconsin  and  Minnesota,  p.  591, 
pi.  6  A,  fig.  18. 

Mtdaermui  NorwoocRf  SHVifABO,  1886.    Traiis.  St.  Louis  Acad.,  vol  II,  p.  112. 

OrantdoeHmU'  i^onooocfi,  Shumard,  1888.    lb.,  p.  875. 

Thi  fossil  we  haye  figured  under  the  aboye  name  belongs  to  Mr.  Wachsmuth, 
of  Burlington,  Iowa,  who  found  it  in  the  Burlington  group  of  the  Lower  C^- 
boniferous  series,  at  that  place,  So  far  as  we  know,  it  is  the  only  example  of  any 
species  of  the  Granatocrinus  group,  yet  found,  with  the  numerous  little  thread- 

*  Troost  published  the  name  Oranatocrinut,  for  this  group,  in  1850,  in  a  catalogue  with' 
out  a  description.  In  1882,  Prof.  Hall  adopted  it,  and  gare  some  remarks  on  its  aflinities 
in  the  Fifteenth  Ann.  Report  Regents  Uniy.  N.  T.,  p.  148.  For  farther  remarks  on  this 
genus,  see  yoI.  H,  p.  274,  Reports  GeoL  Surrey  Illinois, 
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like  arms  attached.  As  might  have  been  expected,  from  the  affinities  of  this  type 
to  PentremiteSy  these  arms  are  in  all  respects  similar  to  those  of  that  genus. 
About  thirty  of  them  can  be  counted  arising  from  each  pseud-ambulacral  area, 
though  this  is  probably  not  the  whole  number,  as  they  are  folded  together  so 
that  many  of  them  are  doubtless  hidden  from  view.  They  are  very  slender, 
simple,  of  uniform  size,  without  any  perceptible  taper,  and  composed  each  of  a 
single  row  of  pieces  as  long  as  wide,  of  which  about  seven  may  be  counted  in 
the  space  of  0.10  inch.  We  are  not  sure  that  any  of  them  are  entire,  though 
it  is  evident  that  those  attached  near  the  lower  part  of  the  areas  must  be 
twice  as  long  as  the  body.  The  column  is  round  near  the  base,  and  composed 
of  thin  pieces  of  equal  size;  but  further  down,  they  are  alternately  smaller  and 
larger,  at  regular  intervals. 

The  body  of  the  specimen  is  partly  hidden  by  the  arms,  but  as  far  as  can  be 
determined,  it  seems  to  agree  so  nearly  with  G.  Norwoodi^  that  we  have  referred 
it  provisionally  to  that  species.  At  the  same  time,  we  can  see  that  it  presents 
some  differences,  which  have  led  us  to  suspect  that  it  may  possibly  be  specifi- 
cally distinct.  In  the  first  place,  the  parts  of  its  radial  pieces,  forming  the 
interambulacral  spaces,  are  not  more  than  half  as  wide  as  in  specimens  of  G, 
Norwoodiy  of  the  same  size.  These  surfaces  also  slope  inwards  laterally,  so  as 
to  form  a  rather  deep  groove  along  the  suture  between  each  two  radial  pieces, 
instead  of  forming  a  flat  area  across  between  the  pseud-ambulaora,  as  in  G. 
Norwoodi,  Again,  its  pseud-ambulacral  areas  are  proportionally  nearly  twice 
as  wide  as  in  G,  Nortooodiy  while  the  portions  of  the  surface  exposed  are  more 
coarsely  granulated  than  is  usual  in  that  species,  and  the  granules  are  somewhat 
differently  arranged.  We  have  elsewhere  proposed,  that  in  case  it  should  be 
found  distinct  from  G,  Norwoodiy  as  we  suspect  it  will  be,  to  designate  it  as 
G.  fimhrxatuB, 


— -63      Septll.lStt. 
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Gbanatocbinus  SnuMARDi,  M.  and  W. 

PI.  18,  flg.  80;,  i« 
Onmalofrimii  Shumardi,  Hebe  \ai  WoBniEH,  IBflfl.     Proceed.  Acad.  Nat.  BcL,  Pbiltd., 

p.  am. 

Body  elliptic-oval,  the  length  and 
breadth  being  as  about  67  to  44. 
Base  having  the  form  of  a  nearly 
flat  pentagonal  disc,  with  moderately 
^  prominent  angles ;  facet  for  the  at- 
^  tachment  of  the  column  round,  and 

a  little  more  than  half  as  wide  as 
A  the  base.     Radial  pieces  narrow  sub- 

V  elliptic,  or  nearly  three  timea  as  long 

»„»?S:iS""Z^«~  as  wide,  most  projecting  and  8Ughtly 
narrower  at  the  lower  extremity,  and  nearly  flat  between  the 
pseud-ambulacral  areas,  along  the  margins  of  which  they  pro- 
ject abruptly  in  the  form  of  a  prominent  sharp  carina ;  equal- 
ing five-sixths  the  entire  length  of  the  body,  and  each  obliquely 
truncated  on  each  side  above,  for  the  reception  of  the  interra- 
dials.  Pseud-ambulacral  fields  very  narrow,  extending  very 
nearly  the  entire  length  of  the  body,  with  almost  exactly  par- 
allel sides  J  rather  convex,  and  each  with  a  moderately  distinct 
longitudinal  mesial  linear  furrow,  on  each  side  of  which  about 
65  pore  pieces  may  be  counted;  lanceolate  and  supplementary 
pore  pieces  unknown.  Interradial  pieces  about  one-fourth  the 
entire  length  of  the  body,  rhombic  in  outline,  or  widest  in  the 
middle,  and  tapering  nearly  equally  to  the  upper  and  lower 
extremities  j  all  rather  distinctly  sloping  inwards  from  the 
lateral  angles  to  the  middle,  so  as  to  present  a  notched  appear- 
ance on  their  outer  surfaces.  (Openings  of  the  summit  un- 
known.) 

Surface  showing,  by  the  aid  of  a  good  magnifier,  in  a  cross 
light,  microscopic  longitudinal  lines,  near  the  lower  end  of  the 

*  We  are  in  Boine  doubt  wbetber  the  figure  6  a,  here  referred  to,  U  a  view  of  the  under 
side  of  Ihia  apcclea,  ot  of  O.  projedui,  uoC  having  accfsa  to  the  apecimeiis  at  (he  tims 
tbeae  descriptioQa  ate  passing  tbrougb  tba  press. 
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radial  pieces,  and  on  the  interradials,  much  stronger  lines  par- 
allel to  their  inferior  sloping  sides. 

Length,  0.67  inch;  breadth,  0.44  inch. 

At  a  first  glance  this  species  might  be  mistaken  for  the  common  G.  mdo^  of 
Owen  and  Shumard,  from  which  it  may  be  readily  distinguished  by  several 
well  marked  characters.  In  the  first  place,  it  is  narrower  in  proportion  to 
length,  and  differs  in  having  its  pseud-ambulacral  areas  prominent  instead  of 
sunken,  and  bounded  on  either  side  by  a  sharply  elevated  carina ;  while  its  in- 
terambulacral  areas  are  flat,  or  even  a  little  concave,  towards  the  lower  part  of 
the  body,  instead  of  being  convex.  It  likewise  differs  in  having  scarcely  a 
visible  line,  instead  of  a  deep  furrow  along  the  sutures  between  the  radial 
pieces;  while  its  base  is  much  larger,  and  not  sunken,  but  on  a  level  with  the 
lower  ends  of  the  radial  pieces,  which  are  likewise  more  protuberant  at  their 
lower  ends. 

In  its  larger  and  more  prominent  base,  this  species  agrees  more  nearly  with 
G.  projectus^  from  which,  however,  it  differs  in  all  the  other  peculiarities  men- 
tioned. Compared  with  the  species  P.  dongatus^  of  Shumard,  which  it  resem- 
bles in  general  form,  it  will  be  at  once  distinguished  by  its  greatly  narrower 
and  more  prominent  pseud-ambulacral  areas,  larger  radial  pieces,  and  propor- 
tionally larger  interradials,  which  extend  up  to  near  the  center  of  the  summit. 
These  two  forms  may  be  regarded  as  the  connecting  links  between  the  true 
Pentremites  and  the  Granatocrinus  group.  P,  elongcUuSy  however,  falls  clearly 
into  the  former,  while  the  form  under  consideration  belongs  to  the  latter  genus. 

The  specific  name  of  this  fine  species  was  given  in  honor  of  Br.  B.  F.  Shu- 
mard, of  St.  Louis,  Missouri,  who  has  given  more  attention  to  the  Blastoidea 
than  any  other  person  in  this  country. 

Locality  and  position :  Burlington  group  of  the  Lower  Carboniferous  series, 
at  Burlington,  Iowa.     Mr.  Wachsmuth's  collection. 

ASTEROIDEA. 

Genus  SCHCENASTER,  M.  and  W.,  I860.* 
ScHGENASTER  Wachsmuthi,  M.  and  W. 

PI.  17,  fig.  4. 

Sehanaster  WachsrmttMj  Mekk  and  Worthen,  July,  1866.     Proceedings  Acad.  Nat.  Sci., 
Pbilad.,  p.  269. 

Body  flattened  or  much  depressed,  with  a  regular,  distinctly 
pentagonal  outline,  the  angles  being  produced  into  five  rather 

*  For  a  description  of  this  genus,  see  p.  277,  toI.  II,  Reports  6eol.  Suryey  Illinois. 
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attenuated  rays,  which  are  a  little  convex  above,  and  appa- 
rently as  much  as  two-thirds  as  long  as  the  diameter  of  the 
disc,  if  not  more.  Disc  concave  in  outline  on  the  margin 
between  the  rays,  and  imparting  a  sUghtly  alate  character  to 
the  latter  by  extending  a  little  along  their  margins ;  like  the 
dorsal  side  of  the  rays,  composed  above  of  numerous  small, 
slightly  convex  plates.  Dorsal  pores  moderately  distinct 
between  the  plates.  Plates  of  the  under  side  of  the  disc  about 
as  large  as  those  of  the  dorsal  side,  but  flattened,  scale-like, 
crowded,  and  having  the  inward  imbricating  character  of  the 
genus  strongly  marked.  Ambulacra  (as  seen  in  a  compressed 
specimen)  very  narrow,  their  marginal  plates  moderately 
large,  oval-oblong,  comparatively  thin,  and  Very  strongly  im- 
bricating outwards.  Between  these,  two  rows  of  short,  flat- 
tened, spine-like  scales  are  seen  arising  from  the  ambulacral 
furrow,  and  all  inclining  outwards  or  towards  the  extremities 
of  the  rays.     (Other  characters  unknown.) 

Diameter  of  disc,  1.32  inches ;  rays  apparently  extending  as 
much  as  0.90  inch  or  more  beyond  the  margins  of  the  disc. 

This  speoies  will  be  readily  distinguislied  from  oar  S.  fimhricUus^  of  the 
St.  Louis  limefltone,  the  only  other  species  of  the  genus  known  to  us,  by  its 
smaller  and  less  convex  plates  on  the  dorsal  side,  as  well  as  by  its  much  thinner, 
less  oblique  and  more  strongly  imbricating  row  of  plates  along  each  side  of  the 
ambulacra,  and  particularly  by  its  much  narrower  ambulacral  Airrows.  We 
have  not  seen  any  traoes  of  the  row  of  short  flattened  marginal  spines  seen 
around  the  disc  of  8.  JimbricUits,  in  the  form  under  consideration;  nor  have 
the  similar  little  appendages  arising  in  a  double  row  from  the  ambulacra  of  the 
latter  been  seen  in  S.  fimhriatus.  These,  however,  may  be  rather  generic  than 
specific  charaeters,  and  consequently  be  found  common  to  both  species. 

The  specific  name  is  given  in  honor  of  Mr.  Charles  Wachsmuth,  of  Burling- 
ton, Iowa,  the  discoverer  of  the  only  specimen  we  have  seen. 

Locality  and  pontion :  Same  as  last 
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MOLLUSOA. 

POLTZOA. 

Genus  EVACTINOPORA,  M.  and  W.,  1865. 

(Proceed.  Acad.  Nat  Sci.,  Philad.,  p.  165.) 

PoLYZOUM  free?  consisting  of  a  few  large,  more  or  less  thick- 
ened, and  solid  calcareous  plates  or  laminaa,  radiating  from  an 
imaginary  vertical  axis,  so  as  to  present,  in  a  transverse  section, 
a  star-shaped  or  cruciform  outline.  Rays  thickest  and  most 
dense  on  the  under  and  outer  edges,  thinner  and  penetrated 
on  each  side  by  the  pores  within;  each  apparently  divided 
along  the  middle  by  a  thin  lamina,  separating  the  inner 
ends  of  the  pores  of  the  opposite  sides ;  substance  showing,  in 
transverse  sections,  a  more  or  less  laminated  structure,  the 
laminae  being  arranged  parallel  to  the  planes  of  the  rays. 
Pores  small,  regularly  arranged  in  quincunx,  and  separated 
by  spaces  equaling  or  exceeding  their  own  breadth. 

Type  E.  radiata^  M.  and  W. 

Since  first  proposing  this  genus,  we  haye  been  led  to  suspect  that  it  may 
possibly  not  be  distinct  from  Conodyctium^  of  Munster;  but  as  we  haTe  no 
good  description  or  specimens  of  that  genus  at  hand  for  comparison,  and  it  is 
generally  belieyed  not  to  date  back  beyond  the  Jurassic  period,  in  Europe,  we 
haye  concluded  to  retain  our  name,  proyisionally,  until  the  relations  of  our  type 
to  Conodi/ctium  can  be  settled  by  a  comparison  of  specimens.  The  fact,  how- 
eyer,  that  the  rounded  end  in  our  typical  species  (turned  upwards  on  the  plate) 
has  the  edges  of  all  the  rays  thick  and  solid,  while  they  become  very  thin  as 
far  as  they  can  be  traced  towards  the  other  extremity,  certainly  indicates  that 
this  rounded,  thickened  extremity  is  the  inferior  part  of  the  fossil,  as  it  is  yery 
improbable  that  it  would  haye  rested  upon  the  thin  edges  of  the  rays,  whether 
free  or  attached.  Hence  it  would  seem  to  haye  differed,  in  this  respect,  from 
Conodyctium,  in  which  the  larger  rounded  end  is  the  upper  extremity,  while 
below  it  apparently  tapers  to  a  narrow  base  of  attachment 

The  three  species  we  haye  here  described  are,  so  far  as  we  haye  been  able  to 
ascertain,  the  only  known  examples  of  the  genus  (unless  it  is  not  distinct  from 
Condi/ctium)j  and  two  of  these,  at  least,  came  from  the  Burlington  diyision  of 
the  Carboniferous  limestone  series,  while  the  other  is  from  the  Lower  Carbon- 
iferous, and,  as  we  haye  reason  to  belieye,  from  the  same  beds. 
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EvACTiNOPORA  RADUTA,  M.  and  W. 

PI.  17,  fig.  2  a,  6. 

Fvactinnpora  radiata,  Mkkk  and  Worthkn,  August,  1865.     Proceedings  Acad.  Nat  Sci., 
Pbilad.,  p.  165. 

PoLYZOUM  oval  or  subglobose,  rounded  below ;  rays 
eight,  moderately  thick,  solid,  and  subcarinate  on 
their  free  edges  aad  much  thinner  within ;  pores  of 
^^'iito!'''*  moderate  size,  round,  occupying  only  the  thin  por- 
^aboufs E^  tions  of  the  rays ;  regularly  disposed,  and  separated 
by  spaces  equaling  their  own  breadth,  sometimes  with  margins 
apparently  slightly  raised. 

Greatest  transverse  diameter  across  from  the  extremities  of 
opposite  rays,  0.90  inch ;  diameter  of  the  nucleus  formed  by 
the  union  of  the  rays,  0.35  inch ;  thickness  of  the  rays  on  the 
outer  margin  near  the  nucleus,  0.10  inch ;  do.  of  the  thin 
poriferous  portion,  0.03  inches;  diameter  of  the  pores,  0.02  inch. 

This  is  the  typical  and  smallest  known  species  of  the  group,  and  also  has  the 
largest  number  of  rays.  We  have  not  seen  any  specimen  of  it  entirely  free 
from  the  matrix,  and  consequently  do  not  know  the  exact  form  of  the  whole 
fossil.  It  is  probable,  however,  that  the  thin  poriferous  portions  of  the  rays 
were  produced  so  as  to  give  the  whole  an  oval  form. 

Our  figure  2h  was  inadvertently  drawn  with  the  rounded  part,  which  we 
believe  to  be  the  lower  side,  turned  upwards. 

Localiti/  and  position :  The  only  specimen  of  this  species  we  have  seen  is 
from  the  Lower  Carboniferous  limestone  series  of  Missouri,  but  its  exact  locality 
and  position  is  unknown. 

EVACTINOPORA  SEXRADIATA,  M.  and  W. 

PI.  17,  fig.  8. 

This  species  we  only  know  from  a  transverse  section  of  a  specimen  embedded 
in  the  matrix.  It  will  be  readily  distinguished,  however,  from  the  last,  by  hav- 
ing only  six,  instead  of  eight  rays.  Its  rays  are  also  proportionally  longer  and 
narrower,  and  diflfer  in  being  abruptly  thinner  at  their  connection  with  the 
nucleus,  as  well  as  at  their  outer  edges. 

It  is  possible  the  number  of  rays  may  be  a  variable  character,  but  with  our 
present  means  of  comparison,  we  can  but  regard  this  as  a  distinct  species  from 
the  last. 

Locality  and  position :  Same  as  last. 
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EVACTINOPORA  GRANDIS,  M.  and  W. 

PI.  16,  fig.  2  a,  b. 

Attaining  a  very  large  size;  but  moderately  convex 
below.  Rays  four,  very  long,  and  extending  out  at 
right  angles  so  that  as  seen  in  a  transverse  section 
Evactin^a  t^cy  prcscnt  the  form  of  a  cross ;  moderately  thick 
porereni^.and  roundcd  or  subangular  on  the  under  edge,  de- 
diameterB.  cTcasing  in  thickncss  gradually  upwards,  and  from 
their  outer  margins  inwards,  sometimes  flexuous  below;  entire 
height  unknown.  Pores  small,  round,  and  regularly  arranged 
in  quincunx,  at  intervals  of  about  twice  their  own  breadth 
apart;  extending  inwards  a  little  obliquely,  from  each  lateral 
surface  of  the  rays. 

Figures  2  a  and  2  h  merely  represent  transverse  sections  of  this  fossil,  as  seen 
broken  across,  in  the  matrix.  On  the  other  side  of  the  specimen  represented 
by  figure  2  a,  however,  the  under  side  of  the  fossil  is  seen,  showing  the  lower 
edges  of  the  rays  to  be  about  0.27  inch  in  thickness,  rounded  or  obtusely  angu- 
lar, and  rather  strongly  and  irregularly  fiexuous.  The  height  from  the  base  to 
where  the  specimen  is  broken  across,  so  as  to  show  the  section  figured,  is  1.30 
inches,  but  it  is  probable  that  the  entire  height  was  much  greater  than  this. 
Weathered  transverse  sections  show  some  evidences  of  a  mesial  lamina  along 
the  middle  of  each  ray  between  the  inner  ends  of  the  pores  of  the  two  opposite 
sides.  There  are  also  some  indications  of  an  imperfect  laminated  structure  in 
the  whole  of  tlie  solid  substance  of  the  rays  penetrated  by  the  pores,  the  laminae 
being  arranged  parallel  to  the  sides  of  the  rays ;  and  on  following  them  in  to 
where  the  four  rays  meet,  they  do  not  cross  or  end  there,  but  those  belonging 
to  any  one  side  of  one  of  the  rays  curve  out,  and  may  be  traced  into  the  nearest 
side  of  the  next  ray. 

This  is  evidently  by  far  the  largest  species  of  this  group  known,  and  also 
differs  from  the  others  in  having  but  four  rays.  As  we  have  not  met  with 
an  entire  specimen,  ^e  have  no  certain  means  of  knowing  ita  full  size,  but  one 
ray  of  one  of  those  figured  can  be  traced  out  to  a  length  of  3.25  inches,  at 
which  point  it  is  broken  off..  The  entire  transverse  diameter  was  probably  not 
less  than  seven  inches.     There  are  no  traces  of  a  scar  of  attachment  below. 

Locality  and  position :  Burlington  group  of  the  Lower  Carboniferous  series, 
at  Burlington,  Iowa. 
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Genus  FENESTELLA,  Lonsdale,  1839. 

(Marchi8on*8  Silurian  Sjst.) 

Subgenus  LYROPORA,  Hall,  1856. 

(Proceed.  Am.  Assoc,  Albany,  p.  179.) 

Fenestella  (Lyropoba)  retrorsa,  M.  and  W. 

PI.  15,  fig.  1. 

Of  this  species  we  only  know  the  solid  marginal  support  from  which  the 
expanded,  reticulate  portion  has  been  entirely  removed.  The  two  divisions  of 
the  lateral  support  diverge  at  an  angle  of  ninety  degrees,  and  are  comparatively 
straight  and  slender.  As  in  other  species  of  this  group,  they  have  their  inner 
edges  oblique,  and  not  parallel  to  the  plane  of  the  fossil,  while  the  minute, 
attenuated  base  of  attachment  is  deflected  towards  the  same  side  as  the  inner 
edges  of  the  lateral  marginal  supports. 

As  we  know  nothing  of  the  nature  of  the  foliated  expansion,  that  extended 
across  like  a  net-work,  between  the  diverging  solid  portions  of  this  spe'cies,  not 
much  can  be  said  in  regard  to  its  relations  to  the  few  described  species  of  the 
group.  It  seems  to  be  most  nearly  similar  to  F,  (^Lyropord)  suhquadransy  of 
Hall,  from  the  Chester  Limestone,  but  differs  in  having  the  little  point  of 
attachment  deflected  in  the  opposite  direction,  and  the  two  lateral  branches 
more  widely  diverging. 

In  regard  to  the  importance  of  the  characters  distinguishing  the  genus,  or 
subgenus,  Lyropora^  from  FenesteUa  and  Polypora^  there  is  room  for  some  dif- 
ference of  opinion.  It  would  certainly  seem  that  a  peculiarity  in  the  mode  of 
growth,  imparting  so  striking  a  difference  to  the  general  appearance  of  the  whole 
fossil,  as  that  distinguishing  these  forms,  ought  to  be  regarded  as  being  at  least 
of  subgeneric  importance.  Yet  when  we  examine  the  delicate  net-work  extend- 
ing across  between  the  solid  divisions  of  the  support  in  Lyropora^  we  find  it 
presents  in  structure,  and  the  arrangement  of  the  animal  cells,  in  some  species, 
exactly  the  characters  of  FenesteUa^  and  in  others  those  of  Polypora^  as  is  the 
case  in  ArchimedeSy  so  that  if  we  admit  Archimeifes  and  Lyropora  to  be  good 
genera,  we  must  include  in  each,  species  that  present,  in  a{l  excepting  the  mode 
of  growth,  the  characters  of  both  FenesteUa  and  Polypora.  On  the  other  hand, 
if  we  admit  the  latter  two  types  as  being  generically  distinct,  we  must,  on  the 
same  characters,  divide  Lyropora  and  ArchimedeB  each  into  two  distinct  genera. 

Locality  and  podtum :  Same  as  last. 
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BRAOHIOPODA. 

Genus  CHONETES,  Fischer,  1837. 

(Oryct.  Mo8C.) 

Chonetes  Illinoisensis,  Worthen, 

PI.  15,  fig.  Sa,b, 

Chonetes  lUinoUenm,  Wobthxn,  1860.    Trans.  St  Louis  Acad.  Sci.,  vol.  I,  p.  671. 
OhoneUs  Logam,  Hall,  1868.    Iowa  Geological  Report,  toI.  I,  part  II,  p.  698,  pi.  12,  fig. 

1  a-0,  and  2 ;  not  O,  Logcan^  Norwood  and  Pratten  (1864),  Journal  Acad.  Nat  Bci., 

Philad  ,  Yol.  m,  p.  80,  pi.  II,  fig.  12  a,  b,  e. 

Shell  attaining  a  moderate  size,  transversely  semioval,  rather 
compressed ;  length  generally  a  little  more  than  two-thirds  the 
breadth  j  lateral  margins  somewhat  straightened  behind,  and 
usually  intersecting  the  hinge  nearly  at  right  angles,  but 
rounding  to  the  front,  which  forms  a  broad  semielliptic  curve; 
hinge  nearly  or  quite  equaling  the  greatest  breadth.  Ventral 
valve  most  convex  in  the  central  and  umbonal  regions,  and 
without  a  mesial  sinus  in  front ;  ears  somewhat  compressed ; 
area  narrow ;  cardinal  margin  with  five  or  six  oblique  spines 
on  each  side  of  the  beak.  Dorsal  valve  with  concavity  deci- 
dedly less  than  convexity  of  the  other  valve.  Surface  orna- 
mented with  numerous  fine,  closely  arranged,  round,  dichoto- 
mous  striaB,  of  which  from  one  hundred  to  one  hundred  and 
twenty  or  more  may  be  counted  around  the  free  margin  of 
each  valve. 

Length  of  a  medium  sized  individual,  0.47  inch ;  breadth  of 
do.,  0.65  inch;  convexity  of  same,  0.13  inch;  number  of  striaB 
in  the  space  of  0.10  inch,  at  the  free  margin,  twelve  to  fourteen. 

By  some  oversight,  Prof.  Hall  referred  this  shell,  in  the  Iowa  Report,  to  C. 
Loganij  of  Norwood  and  Pratten,  from  which  it  dififers  greatly  in  the  fineness 
and  much  larger  number  of  its  strisB — G.  Logani  having  only  about  thirty  striae 
to  each  valve,  while  in  the  shell  under  consideration  there  are  from  three  to 
four  times  that  number.  It  is  much  more  nearly  allied  to  C,  Shumardiana^ 
de  Koninck,  with  which  we  are  unable  to  compare  it,  not  having  any  authentic 
specimens,  nor  any  figure  or  description  of  that  species  at  hand.  Prof.  Hall 
states  that  it  differs  from  C,  Shumardiana  in  being  more  coarsely  striated,  and 
in  not  having  the  fine  granulations  so  characteristic  of  that  shell. 
^-64  September  14, 1868. 
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The  shading  of  oar  enlarged  profile  figure  86,  makes  the  shell  look  propor- 
tionally too  convex. 

Locality  and  position:  Jersey  county,  Illinois;  Burlington  divbion  of  the 
Lower  Carboniferous  limestone  series.  Also,  at  same  horizon  at  Burlington, 
Iowa ;  and  in  the  Kinderhook  group  at  Wassonyille,  Iowa. 


GASTEROPODA. 

Genus  METOPTOMA,  Phillips,  1836. 

(Geol.  Yorks.,  ii,  p.  228.) 

From  Phillips'  figures,  and  very  brief  description  of  the  genus  Metoptoma* 
it  is  evident  he  intended  to  include  in  it  only  those  patelliform  palseozoio  shells 
with  the  posterior  side  more  or  less  truncated.  Mr.  Billings,  however,  and 
some  others,  extend  it  so  as  to  include  circular  or  oval  species,  showing  no 
traces  of  the  posterior  truncation,  such  as  were  referred  by  Phillips  and  others 
to  Patella,  Although  it  seems  probable  that  the  typical  truncated  forms  and 
the  oval  or  circular  species  without  the  posterior  truncation,  represent  two 
distinct  genera,  it  is  perhaps  practically  impossible,  in  our  present  state  of 
knowledge,  to  separate  these  groups,  owing  to  the  fact  that  there  are  so  many 
intermediate  forms;  while  it  is  very  rarely,  indeed,  that  we  can  have  an  oppor- 
tunity too  see  the  internal  characters  of  these  shells. 

Phillips  says  nothing  respecting  the  muscular  impressions  of  his  typical 
species,  but  his  figure  of  his  JfaT.  ohlonga,  which  seems  to  represent  an  internal 
oast,  shows  apparently  a  horse-shoe  shaped  scar,  like  that  seen  in  CapuluSj 
Hipponyx^  and  the  allied  genera.  Prof  de  Koninck  has  also  shown  (Supp.  to 
An.  Foss.  Belg.,  pi.  LYIII.  fig.  1  and  2)  this  scar  very  clearly  in  M,  pileus, 
of  Phillips,  and  M  8olar{s= {Patella  Solaris^  deKon.)  From  these  figures  it 
is  evident,  as  observed  by  Prof,  de  Koninck,  that  the  open  end  of  the  horse-shoe 
shaped  scar  is  directed  away  from  the  truncated  end  of  the  shell,  showing  that 
the  truncated  margin  is  the  posterior,  instead  of  the  anterior,  as  had  been  sup- 
posed by  Phillips. 

Metoptoma?  umbella,  M.  and  W. 

PI.  16,  fig.  6  a,  6,  c;  and  7. 

Metoptoma  (Plaiycercu  f)  umbelia^  Meek  and  Worthen,  1866.     Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  26Y. 

Shell  much  depressed,  patelliform,  circular ;  apex  central, 
or  very  nearly  so ;  sides  sloping  about  equally,  with  generally 

♦  "Patelliform,  face  under  the  apex  truncated." 
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a  slight  concavity,  in  all  directions;  surface  marked  by  fine 
lines  and  obscure  wrinkles  of  growth.  Muscular  scar  on  each 
side,  elongate-oval,  and  somewhat  arched  downwards,  with  a 
narrower  band  connecting  them  behind ;  aperture  very  large 
and  nearly  circular. 

Length  and  breadth  each  about  1.70  inches;  height,  about 
0.70  inch. 

Althoagh  not  a  yery  uncommon  shell,  we  have  never  seen  a  specimen  of  this 
species  with  the  apex  entire,  though  in  some  of  the  casts  there  is  an  appearance 
of  its  haying  been  somewhat  abruptly  attenuated,  and  possibly  curyed.  Hence 
we  are  not  quite  sure  that  it  may  not  be  more  properly  a  greatly  expanded 
Platyceras^  since  we  now  know  that  genus  has  similar  muscular  scars.  It  is 
much  more  depressed  and  expanded,  howeyer,  than  any  species  certainly  known 
to  beloi^g  to  that  genus,  with  which  we  are  acquainted.  In  general,  the  speci- 
mens are  regularly  circular,  or  yery  slightly  oyal,  and  they  are  always  without 
any  traces  of  the  peculiar  truncation  of  the  typical  forms  of  Metoptoma^  though 
some  of  them  seem  to  show  obscure  indications  of  it  in  the  slightly  less  promi- 
nent outline  of  the  margin  on  one  side. 

One  of  the  specimens  (represented  by  figures  6  a,  &,  which  is  somewhat 
weathered),  apparently  agreeing  with  the  others  in  other  respects,  shows  some 
appearances  of  small,  irregular,  interrupted  radiating  oostsB,  especially  on  one 
side,  apparently  the  anterior.  This  may  possibly  be  specifically  distinct  from 
the  others,  but  we  cannot  be  sure  of  this  without  more  specimens  for  compari- 
son, since  the  typical  specimens  are  mostly  casts. 

Prof.  Winohell  has  described,  from  the  Kinderhook  beds  at  Burlington, 
Iowa,  a  somewhat  similar  species,  under  the  name  Metdptoma  undata  (see  Pro- 
ceed. Acad.  Nat  Sci.,  Philad.,  July,  1865,  p.  131),  but,  judging  from  his  mea- 
surements, it  must  be  distinctly  less  depressed  than  our  shell,  and  differs  in 
being  '<  contracted  at  the  aperture.'^ 

Locality  and  position :  Burlington  diyision  of  the  Lower  Carboniferous  Lime- 
stone series,  at  Quincy,  Illinois ;  also  at  same  horizon  on  Honey  creek,  Hen- 
derson county,  Illinois. 
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Genus  PLATYCERAS,  Conrad,  1840.     (See  p.  384.) 

(Ann.  Report  Palaeont.  N.  Y.,  p.  206.) 

PlATYCERAS  [?]  REVERSUM,  Hall. 
PI.  16,  fig.  4  a,  b^  and  annexed  cut. 

IHatyeeras  revertum.  Hall,  1860.     Appendix  to  Supplement  of  Iowa  Report,  volume  I, 
part  ii,  p.  8. 

Shell  transversely  subovate,  ventricose ; 
v'^olutions  about  one  and  a-half,  increasing 
very  rapidly  in  size  from  the  apex;  spire 
small,  sinistral,  depressed  below  the  upper 
side  of  the  body  of  the  shell,  and  flattened 
jtatyeeraBtr^ium.  ^^^  cariuate  Hear  the  apex,  and  jclose- 
ooiSLeiu  :Sdfp&!  ^^""^^  ly  incorporated  with  the  inner  lip,  so 
as  to  form  a  kind  of  rudimentary  columella;  body  volution 
very  large;  aperture  large  and  subcircular.  Surface  with 
rather  obscure  striae  and  faint  undulations  of  growth. 

Greatest  transverse  diameter,  1.30  inches;  height  (which  is 
also  the  height  of  the  aperture),  1.10  inches;  breadth  of  aper- 
ture, 0.95  inch. 

As  remarked  bj  Prof.  Hall,  thiB  shell  departs  from  the  typical  forms  of  Pla- 
tyceras,  in  having  some  appearances  of  a  columella,  as  well  as  in  having  its 
spire  decidedly  sinistral.  In  addition  to  this,  the  upper  side  of  the  spire,  near 
the  apex,  is  remarkably  flattened,  and  distinctly  carinated  at  the  outer  edge  of. 
the  flattened  space.  On  one  specimen,  this  carina  or  ridge  is  continued  spi- 
rally from  the  apex  to  near  the  middle  of  the  body  of  the  shell,  gradually  be* 
coming  more  obtuse  and  less  marked  as  it  recedes  from  the  point  of  the  spire. 
In  examining  the  flattened  apex  of  these  shells,  the  inquiry  naturally  suggests 
itself  whether  they  may  not  have  commenced  their  growth  attached  by  this 
part  of  the  shell  to  marine  bodies  ?  If  so,  their  habits  must  have  been  entirely 
different  from  those  of  Platyceras. 

On  clearing  away  the  matrix  from  the  inner  lip,  since  figure  4  h  (which  does 
not  represent  this  part  of  the  shell  correctly)  was  drawn,  we  find  there  is  an 
obscure,  but  unmistakable  columella.  It  is  not  broad  and  twisted  as  in  Stro- 
phostyluSf  but  narrow,  and  furrowed  along  its  entire  length,  as  if  for  the  sup- 
port of  an  operculum.  The  whole  aspect  of  the  shell  is  exceedingly  like  that 
of  some  of  the  small  spiral  forms  of  Eocogyra^  in  which  the  cardinal  area  is  very 
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narrow  and  very  oblique,  though  we  have  no  doubt  in  regard  to  these  shells 
belonging  to  the  Gasteropoda. 

If  the  peculiarities  mentioned  should  be  regarded  as  of  generic  importance, 
we  would  suggest  for  this  tjpe  the  name  Exogyroceras^  from  its  resemblance  to 
Exogyra,  It  is  also  possible  that  the  species  P.  bi8eriali\  which  appears  to  be 
sinistral,  will  be  found  to  p^sent  essentially  the  same  characters,  although  it 
differs  in  the  possession  of  spines. 

In  our  figure  4  a,  the  spire  is  made  to  appear  as  if  disconnected  from  the 
body  of  the  shell,  which  is  not  the  case,  howBver,  in  the  specimen. 

Locality  and  position:  Burlington  group  of  the  Lower  Carboniferous  lime- 
stone series,  at  Boonville,  Missouri. 


Pl'^.tyceras  biserialis,  Hall. 

PI.  16,  fig.  8  a,  6. 
Platyeeras  bUerialit,  Hall,  1860,    Contributions  to  the  PalaBOntology  of  Iowa,  p.  90. 

Shell  obliquely  subovate,  expanding  rapidly  from  the  apex; 
spire  small,  apparently  not  making  more  than  one  volution, 
and  coiled  nearly  on  a  plane, .  though  its  apex,  which  is  not 
well  exposed  to  view  in  the  specimen,  has  the  appearance  of 
being  sinistral;  aperture  subcircular  or  broad-oval;  lip  some- 
what irregular,  deeply  sinuous  on  the  dorsal  side.  Body  por- 
,tion  armed  on  each  side  by  about  four  to  six  long  tubular 
spines,  arranged  in  rows,  and  directed  outward  nearly  at  right 
angles  to  the  surface.  Surface  marked  by  fine  striae  of  growth, 
strongly  undulated  near  the  aperture,  parallel  to  the  irregu- 
larities of  the  lip. 

This  is,  so  far  as  we  are  aware  at  this  time,  the  only  shell  resembling  Pla^ 
tycerasy  yet  found  in  our  Carboniferous  rocks,  that  is  provided  with  spines. 
It  seems  to  differ  from  the  Devonian  spiniferous  species,  in  having  the  spinea 
very  regularly  arranged  in  a  row  on  each  side  of  the  body  part  of  the  shell, 
instead  of  being  irregularly  scattered  over  the  whole  surface. 

Locality  and  position:  Burlington  group  of  the  Lower  Carboniferous  lime- 
stone series,  at  Quincy,  Illinois. 
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Platyceras  [Orthontchia]  Quincyense,  McGhesriey. 

PI.  16,  fig.  6  a,  h. 

ItatyeeraM  Qmneymuiif  McChuhkt,  1861.    Descriptions  of  New  Pal«osoie  Fosals,  p.   90; 

1865,  Illostrations  of  same,  pi.  ri,  fig.  6  a,  6. 
ItatyetrsM  Qmneyenm^  McChxskkt,  1867.    Transactions  Chicago  Acad.  ScL,  toL  I,  p.  49, 

pi  Ti,  fig.  6. 

Shell  obliquely  conical,  narrowing  regularly  from  the  aper- 
ture, apparently  entirely  straight;  sides  with  five  broad  ridges 
radiating  firom  the  apex  to  the  aperture;  ridges  regularly  dis- 
posed, imd  each  flattened  or  slightly  concave  along  its  middle, 
and  separated  firom  those  on  each  side  by  rather  deep,  rounded 
furrows.  Surface  markings  unknown.  Aperture  with  a  gen- 
eral subcircular  form,  but  showing  a  tendency  to  a  pentahedral 
outline. 

As  this  species  has  oolj  been  found  in  the  condition  of  internal  casts,  with 
the  apex  broken  away,  we  have  no  means  of  determining  the  nature  of  its 
surface  markings,  or  whether  ita  immediate  apex  was  straight  or  cnrred.  From 
the  general  appearance  of  such  casts  as  have  been  fonnd,  however,  the  shell 
seems  to  be  straight  throoghont  all  its  length.  Its  most  marked  character  is 
the  presence  of  five  strong,  more  or  less  furrowed  ridges,  extending  its  whole 
length. 

Locality  and  ponHon:    Same  as  last 
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RADIATA. 

EOHINODERMATA. 

Genus  PLATYCRTNUS,  Miller,  1S21.* 

(Nat.  Hist  Crinoidea.) 

Platycrinus  hemisph^ricus,  M.  and  W. 

PI.  20.  fig.  2  a,  b, 

Plafycrinm  hemisphcericus^  Meek  and  Worthen,  1865.     Proceed.  Acad.  Nat.  Sci.,  Philad., 
p.  162. 


....<-^SiS 


Piatyerinut  hemitphcerieua. 
Diagram  showing  stmetare  oat  to  the  second  divisions  of  the  arms  of  two  rays. 

Body  rather  above  medium  size,  hemispherical,  being  rounded 
below,  and  about  twice  as  wide  as  high ;  base  broad ;  basin- 
shaped,  and  forming  about  one-third  the  entire  height  of  the 

*  For  a  description  of  this  genus  see  p.  170,  yol.  H,  Reports  Geol.  Surrej  Illinois. 
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cup,  with  a  pentagonal  outline,  as  seen  from  below ;  facet  for 
the  attachment  of  the  column,  between  one-third  and  one-fourth 
the  diameter  of  the  base,  and  subelliptical  in  outline.  First 
radial  pieces  larger  than  the  basal,  wider  than  high,  nearly 
quadrangular,  and  widening  moderately  from  below  upwards ; 
facet  for  the  reception  of  the  second  radial,  one-third  as  wide 
as  the  summit,  and  extending  down  nearly  one-fourth  the  length 
of  the  plates ;  concave  and  sloping  outwards,  with  a  deep  notch 
within.  Second  radial  pieces  very  small,  but  filling  the  cavity 
in  each  of  the  first  radials,  from  which  they  extend  out  nearly 
horizontally;  pentagonal  in  outline,  and  each  supporting  on  its 
superior  lateral  sloping  margins  the  first  divisions  of  the  arms, 
which  are  comparatively  small  and  bifurcate  again  on  the 
second  piece ;  beyond  this  the  two  outer  divisions  remain  sim- 
ple, but  the  two  inner  divide  again  on  the  second  piece,  making 
six  arms  to  each  ray,  or  thirty  to  the  entire  series.  Arms, 
after  the  last  divisions,  long,  slender,  cylindrical,  and  composed 
at  first  of  a  simple  series  of  quadrangular  pieces,  but  passing 
gradually  upwards  into  interlocking  triangular  pieces,  and  still 
farther  up  forming  a  double  series  of  small,  alternating,  cunei- 
form pieces,  supporting  closely  arranged,  long-jointed  tentacles. 
Anal,  interradial  and  vault  pieces  \mknown.  Sutures,  except- 
ing between  the  basal  pieces,  distinctly,  but  not  widely  or 
deeply  channeled. 

Surface  ornamented  with  rather  small,  but  well  defined, 
prominent  nodes.  On  the  base,  these  nodes  are  arranged  in 
ten  rows,  five  of  which  radiate  from  the  facet  for  the  reception 
of  the  column,  one  to  each  of  the  comers,  while  those  between 
each  of  these  form  intermediate  radiating  rows,  consisting  at 
first  of  a  single  range,  but  becoming  a  double  or  triple  range 
near  the  margin,  when  the  three  sometimes  coalesce  laterally. 
On  the  first  radial  pieces  two  rows  pass  firom  just  beneath  the 
facet  for  the  reception  of  the  second  radials  to  each  of  the 
inferior  lateral  angles,  while  between  these  there  is,  at  first,  a 
single  node,  but  farther  down  two  or  three  rows,  consisting  of 
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nodes  which  show  a  disposition  to  become  elongated,  or  coalesce 
laterally,  so  as  to  form  little  transverse  ridges.  Above,  there  is 
also  a  row  extending  horizontally  to  each  superior  lateral  angle, 
with  a  few  less  regularly  arranged  nodes  on  the  sides  below 
these.  A  single  transversely  elongated  node  sometimes  also 
occurs  on  the  little  radials,  and  one  less  distinctly  defined  also 
sometimes  on  each  of  the  pieces  between  this  and  the  next 
bifurcation. 

Breadth  of  body  at  summit  of  first  radial  pieces,  1.07  inches; 
height  of  do.,  0.60  inch ;  breadth  of  base,  0.67  inch ;  breadth 
of  second  radial  pieces  at  the  summit,  0.54  inch ;  do.  of  second 
radials,  0.19  inch. 

From  the  description  and  figures,  it  will  be  seen  this  species  is  rather  closely 
related  to  P.  granulatvs  of  Miller,  which  it  nearly  resembles  in  form  and  general 
appearance.  It  is  a  larger  and  more  robust  species,  however,  and  differs  not  only 
in  the  arrangement  of  the  pustules  on  the  base  into  distinct  radiating  rows,  but 
according  to  Austin's  figures  and  description  (Monogr.  Eecent  and  Foss.  Cri- 
noid.,  p.  33,  pi.  iii,  fig.  2),  in  having  but  six  instead  of  seven  arms  to  each  ray 
as  well  as  in  having  the  arms  above  the  middle  composed  of  a  double  series  of 
small  wedge-shaped  pieces,  instead  of  consisting  of  a  single  series  throughout. 
From  its  analogy  to  P.  granuiatus,  of  Miller,  it  will  probably  be  found  to  pos- 
sess, like  that  species,  a  long  subcentral  proboscis. 

Locality  and  position:   Crawfordsville,  Indiana.     Keokuk  division  of  the 
Lower  Carboniferous  series. 

Platycrintjs  Niotensis,  M.  and  W. 

PI.  20,  fig.  8. 
Itafyerinus  NiotentUy  Meek  and  Worthen,  1866.  Proceed.  Acad.  Nat.  Sci.,Philad.,  p.  162. 

Body,  below  the  summit  of  the  first 
radial    pieces,   cup-shaped,   wider    than 

:^^^  y f         r^^r^  high ;  sldes  slightly  ventricose  above  the 

A^l(3C        l>ase.     Base,  basin-shaped,  several  times 
omy(^  r   ^^  ^  wide  as  high,  moderately  expanding. 


rather  broadly  truncated  below,  its  lower 
margins  projecting  slightly  downwards 
piatye^tts  Niountit,        arouud  the  end  of  the  column,  and  pro- 
toMSrSS^of'SJ'iS^''*  vided  with  three  very  small  projections, 

65       Sept  10, 1868. 
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one  at  the  lower  extremity  of  each  of  its  sutures.  First  radial 
plates  large,  higher  than  wide,  widening  slightly  from  below 
upwards,  subquadrangular  and  subpentagonal,  with  the  supe- 
rior lateral  angles  a  little  truncated  by  the  interradial  pieces ; 
each  with  a  concave  facet  for  the  reception  of  the  second  radi- 
als,  equaling  about  half  to  one-third  its  breadth  above,  and  ex- 
cavated nearly  one-fourth  its  length  on  the  outer  side,  below 
the  upper  margin.  Second  radial  pieces  trigonal,  very  small, 
or  scarcely  more  than  filling  the  facet  or  excavation  in  the 
upper  side  of  the  first  radials;  rounded  below,  with  each  supe- 
rior sloping  side  supporting  secondary  radials,  on  the  second 
of  which  another  bifurcation  takes  place,  making  four  arms  to 
each  ray. 

Arms,  after  the  second  division  described  above,  simple,  and 
at  first  composed  each  of  a  single  series  of  wedge-shaped  plates, 
but  soon  passing  into  a  double  series  of  small  interlocking 
pieces,  supporting  on  each  side  of  the  arms  closely  arranged 
series  of  long-jointed  tentacles. 

Column,  near  the  base,  compressed  and  tortuous,  being  com- 
posed  of  alternately  thicker  and  thiner  elliptic  pieces,  with  a 
very  minute  central  perforation. 

Surface  somewhat  granular ;  sutures  not  grooved,  nor  dis- 
tinctly apparent ;  those  between  the  basal  pieces  indicated  by 
a  faint  linear  ridge. 

Height,  to  summit  of  first  radials,  0.30  inch ;  breadth,  about 
0.40.  Greater  diameter  of  column  at  base  of  body,  0.12  inch; 
smaller  do.,  0.09  inch.  Breadth  of  one  of  the  arms,  0.06  inch ; 
length  of  do.,  apparently  an  inch  or  more. 

In  its  general  appearance,  this  species  is  not  nnlike  P.  9arm^  of  Hall  (Iowa 
Report,  p.  673,  pi.  xviii,  fig.  4),  thongh  it  is  mnch  smaller,  has  a  proportionally 
much  shorter  base,  and  also  differs  in  having  but  four  instead  of  six  arms  to 
each  ray.  In  one  of  the  arms  on  the  left  of  our  figure,  some  restorations  made 
in  the  drawing  about  its  base,  make  it  appear  as  if  entirely  simple  after  the  first 
division  on  the  second  radial.  It  really  bifurcates  like  the  others,  however,  on 
the  second  piece  above  the  second  radial. 

Loccdity  and  poiUian:  Niota,  Hancock  county,  Illinois.  Keokuk  division 
of  Subcarboniferous  Limestone. 
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Genus  POTERIOCRINUS,  Miller,  1821.* 

(Nat  Hist.  Grinoidea.) 

PoTERiocRiNUS  Indianensis,  M,  and  W. 

PI.  20,  fig.  4. 

FoUHoerkniB  JndUmmriSf  Hxex.  and  Wokthut,  August,  1866.    Proceed.  Acad.  Nat  8oL« 
PhUad.,  p.  166. 


Dtagram  (sat.  slse)  allowing  straetuie  of  body  and  anns  as  fkr  as  known. 

Body  rather  deeply  cup-shaped,  or  truncato-obconic.  Base 
basm-shaped,  comparatively  rather  broadly  truncated  below 
by  the  facet  for  the  attachment  of  the  column.  Basal  pieces 
well  developed,  pentagonal,  and  about  one-third  wider  than 
high.  Subradials  large,  three  pentagonal,  and  two  on  the  anal 
side  hexagonal,  there  being  no  defined  angle  at  the  middle  of 
the  under  side  of  any  of  these  plates.  First  radial  pieces 
about  half  as  large  as  the  subradials,  wider  than  long,  rounded 
on  the  outside,  and  nearly  pentagonal,  or  with  one  or  both  of 
the  superior  lateral  angles  slightly  truncated,  so  as  to  give  an 
obscurely  hexagonal  or  heptagonal  outline ;  all  broadly  trim- 
cated  nearly  their  entire  breadth  above,  and  one  on  the  imme- 

*  For  a  description  of  this  genus  see  page  179,  toI.  II,  Beports  QeoL  Sorrej,  HUnoiSi 
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diate  right  of  the  anal  series,  resting  in  part  directly  upon  the 
upper  truncated  side  of  one  of  the  subradials,  and  elevated 
almost  its  entire  length  above  the  horizon  of  those  of  the  other 
rays.    In  the  last  mentioned  ray,  and  the  one  on  the  immediate 
left  of  the  anal  series,  the  second  piece  is  quadrangular,  and 
wider  than  long,  while  the  third  is  pentagonal  and  supports 
the  first  divisions  of  the  arms  on  its  superior  sloping  sides. 
These  divisions  in  the  ray  on  the  right  are  simple,  rounded, 
and  each  composed  of  a  single  series  of  somewhat  wedge- 
shaped  pieces;  while  the  left  branch  of  the  one  on  the  left  of 
the  anal  series,  bifurcates  again  on  the  second  piece,  making 
three  arms  in  this  ray,  which  are  constructed  like  those  already 
described,  and  continue  simple  as  far  as  they  can  be  traced, 
hi  the  only  other  ray  preserved  in  the  specimen,  the  bifurca- 
tion takes  place  on  the  second  radial,  beyond  which  the  curms 
continue  simple. 

First  anal  piece  nearly  as  large  as  one  of  the  first  radials, 
hexagonal,  and  resting  between  the  upper  sloping  sides  of  the 
subradials,  partly  under  the  first  radial  on  the  right,  while  it 
connects  on  the  left  with  the  second  anal,  and  supports  a  third 
on  its  truncated  upper  side.  Second  anal  piece  rather  large, 
longer  than  wide,  hexagonal,  and  resting  upon  the  superior 
truncated  side  of  one  of  the  subradials.  Third  anal  piece 
smaller  than  the  others,  hexagonal,  and  surmounted  by  several 
other  hexagonal  pieces  in  direct  succession,  belonging  to  the 
proboscis. 

Surface  apparently  smooth.  Facet  for  the  reception  jof  the 
column  rather  large,  and  meirked  with  distinct  radiating  striaa 
around  the  margins. 

Length  of  body,  to  summit  of  first  radial,  about  0.48  inch, 
excepting  in  the  ray  on*" the  immediate  left  of  the  anal  series, 
where  it  is  0.58  inch;  breadth,  about  0.56  inch.  Breadth  of 
facet  for  the  connection  of  the  column,  0.26  inch.  Usual 
diameter  of  the  arms  after  the  bifurcation,  0.12  ijich. 

Locality  and  pontion :  Crawfordsville,  Indiana,  in  tlie  Keokuk  division  of 
ihe  Lower  Carboniferous  Limestone  series. 
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Genus  CYATHOCRINUS,  Mnier,  1821.* 

(Nat.  Hist  Grinoidea.) 

Cyathocrinus  Farleti,  M.  and  W. 

PI.  20,  fig.  1  a,  6  and  6  e. 

Cyaihoerintu  Farteyi^  Meek  and  Worthen,  July,  1866.    Proceed.  Acad.  Nat  Sci.,  Philad., 
p.  252. 

Body,  below  the  summit  of  the 
first  radial  pieces,  i»,ther  deep,  cup- 
shaped,  or  subglobose  (oblique  in 
typical  specimen),  and  composed  of 

O thick,  strong  pieces;  under  side 
rounded.  Base  subdiscoidal  or  de- 
pressed basin-shaped,  with  a  penta- 
gonal outline,  composed  of  unequal 
pentagonal  pieces,  very  narrow  at 
oyaauycnnu»FarUyi.  (Nat.  atae.)  their  counectiou  with  the  column, 
iim^iSB.'uidSSIe''^''^  o'  ^>«»y  **>  and  widening  rapidly  to  their  lateral 
angles ;  all  curving  upwards  at  their  superior  outer  extremi- 
ties. Subradial  plates  three  or  four  times  as  large  as  the  basal 
pieces,  about  as  wide  as  long,  convex,  and  each  provided  with 
several  irregular  wart-like  protuberances  in  the  middle ;  four 
of  them  hexagonal,  and  one  on  the  anal  side  heptagonal.  First 
radials  somewhat  larger  than  the  subradial  pieces,  wider  than 
high,  and  each  having  a  general  pentagonal  outline,  but  the 
superior  lateral  angles,  which  usually  extend  inwards  some- 
what between  the  second  radials,  are  more  or  less  truncated ; 
facet  for  the  reception  of  the  second  radials  large,  or  occupying 
more  than  three-fourths  the  breadth  of  the  upper  side  of  each 
piece,  and  on  the  outer  side  excavated  downwards  netir  half  the 
length  of  the  plate,  with  a  distinct  outward  slope.  First  anal 
piece  about  the  size  of  the  largest  basal  pieces,  quadrangular  in 
general  outline,  but  having  two  other  inconspicuous  angles 
above,  in  consequence  of  small  facets  for  the  reception  of  three 
smaller  pieces  in  the  next  range,  probably  more  properly  be- 

*  For  remarks  on  this  genoSi  see  vol.  II,  p.  176,  Reports  GeoL  Soryey  Illinois. 
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longing  to  the  base  of  the  vault,  than  to  the  anal  series  of  the 
body ;  resting  squarely  upon  the  truncated  upper  side  of  the 
heptagonal  subradial  piece,  and  connecting  on  each  side  with 
the  adjacent  first  radials,  above  the  horizon  of  the  summits  of 
which  it  does  not  project.  Surface  smooth  or  finely  granular, 
with  the  exception  of  the  irregular  pustulose  protuberances  on 
the  middle  of  each  subradial  plate.  (Arms  and  column  un- 
known.) 

Height  to  summit  of  first  radial  pieces,  0.68  inch ;  breadth, 
0.80  inch. 

This  speoies  will  be  readily  distinguiBl&ed  from  all  otben  known  to  ub,  by  the 
pecnliar  little  wart-like  protoberances  on  the  middle  of  each  anbradial  piece. 
These  are  not  incipient  radial  costsB,  nor,  properly,  nodes,  but  irregular  little 
postu^ar  prominences,  like  drops  of  melted  wax  adhering  to  the  snrface.  Some 
of  them  are  confluent,  while  others  are  distinct  and  irregularly  grouped.  They 
rarely  extend  to  the  margins  of  the  plates,  and  are  almost  entirely  confined  to 
the  subradials,  though  there  are  some  obscure  indications  of  one  or  two  small 
ones  on  the  lower  half  of  one  of  the  first  radials. 

The  specific  name  of  this  crinoid  was  given  in  honor  of  Dr.  R.  D.  Farley,  of 
Jerseyville,  Illinois,  to  whom  the  surrey  is  indebted  for  some  interesting  speci- 
mens. 

Locality  and  position :  Keokuk  diyision  of  the  Lower  Carboniferous  serieSi 
at  Warsaw,  Illinois.  , 

Cyathocrinus?  (sp.  undetermined.) 

PL  20,  fig.  6a,  ^0. 

BsiNO  in  doubt  in  regard  to  the  affinities  of  this  crinoid,  of  which  we  hare 
only  seen  the  indiyidual  specimen  figured,  we  haye  concluded,  for  the  pieeent^ 
merely  to  figure  it  without  a  specific  name,  hoping  that  when  Uie  attention  of 
collectors  is  directed  to  it,  better  specimens  may  be  obtained.  In  Uie  possession 
of  fiye  small  basal  pieces,  fiye  subradials,  and  fiye  first  radials,  all  united  to  form 
the  cup,  without  any  anal  piece  between  the  first  radials,  it  agrees  exactly  widi 
the  group  of  Goal  Measure  species  for  which  we  haye  proposed  the  name  ErisO' 
crintu.  On  a  careful  examination,  howeyer,  it  will  be  seen  to  differ  in  haying 
the  upper  lateral  extremities  of  the  first  radial  pieces  truncated  so  as  to  form  a 
notch,  eyidently  for  Uie  reception  of  interradial  or  yault  pieces,  and  thus  differing 
from  EriaocrvnuM^  which  has  the  upper  side  of  all  the  first  radials  eyenly  trun- 
cated on  the  same  horizontal  plane,  entirely  across,  without  any  notches  for  in- 
terradials.    It  is  possible  that  the  absence  of  a  first  anal  piece  may  be  aa 
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abnormal  obaraoter,  as  we  sometimes  see  in  Steganocrintu  pentagontu^  Hall,  (sp.) 
If  so,  it  may  be  a  trne  Oyathocnnus^  or  might  possibly  even  belong  to  tbe  spe- 
cies C.  tumidus,  of  Hall.  Until  more  nearly  complete  specimens  can  be  exam- 
ined, it  is  not  possible,  boweyer,  to  settle  these  questions  satbfactorily. 

LocaHiy  and  position :  Same  as  last. 


Cyathocbinus  quinquelobus,  M.  and  W. 

PL  20,  fig.  6 a,  6,  (note.) 

Qyaikocrmiu  gmnqudoiui,  Mkbk  and  Wobthsh,  AngiiBt,  1865.    Proceed  Acad.  Nat  Sol., 
Philad.,  p.  150. 

Body,  below  the  top  of  the  first 
radial  pieces,  broad  basin-shaped, 
composed  of  very  thick,  strong  plates; 
height,  to  the  summit  of  the  first  ra- 
dial pieces,  less  than  half  the  width. 
Base  very  small,  a  little  concave  be- 
low, or  forming  a  nearly  flat  pentago- 
o^atho«rimt$qukiiuMtu,  (Nat  dieo  i^&l  disc;  basal  picccs  rather  more 
JtS:!^^T'''''^''''''^'^  than  half  hidden  by  the  column,  the 
portion  of  each  exposed  when  the  column  is  attached,  nearly 
pentagonal,  or  subtrigonal,  in  form.  Subradial  pieces  much 
larger  than  the  basal,  four  of  them  hexagonal,  and  one  on  the 
anal  side  heptagonal;  each  with  a  strongly  prominent,  bicari- 
nate  protuberance,  extending  out  horizontally,  like  the  rays 
of  a  pentagonal  star,  upon  which  protuberances  the  body  rests, 
when  placed  on  a  level  surface,  with  the  under  side  down. 
First  radial  pieces,  two  and  a-half  to  three  times  as  wide  as 
high,  pentagonal,  and  all  transversely  truncated  their  entire 
breadth  above,  for  the  reception  of  the  succeeding  radials,  so 
as  to  present  a  broad,  moderately  concave,  outward-sloping 
facet  above ;  those  of  the  two  antero-lateral  rays  each  nearly 
twice  as  long  as  the  others,  and  provided,  near  the  middle  of 
the  upper  margin,  with  two  or  more  angular  nodes  or  promi- 
nences. Sutures,  between  the  body-plates,  close-fitting,  and 
not  very  apparent.  First  anal  piece  small,  quadrangular^ 
wider  than  high,  resting  upon  the  truncated  upper  side  of  one 
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of  the  subradials,  between  two  of  the  first  radial  pieces,  above 
which  it  does  not  project.  Surface,  finely  and  regularly 
granular.  Facet,  for  the  attachment  of  the  column,  of  mode- 
rate size,  a  little  concave,  with  a  rather  small,  rounded  central 
perforation,  and  traces  of  radiating  strisB  around  the  margin. 
Height,  to  summit  of  first  radial  pieces,  0.55  inch;  greater 
transverse  diameter,  at  summit  of  first  radials,  1.04  inches. 

This  species  is  evidently  allied  to  C  sculpttlts  of  Hall,  from  the  Burlington 
Limestone ;  but  it  is  much  more  robust,  and  has  more  prominent  subradial 
pieces,  with  the  prominences  more  grooved  along  the  middle.  Its  base  is  also 
more  concave,  and  its  first  radial  pieces,' particularly  the  anterior  and  posterior 
lateral,  proportionally  shorter;  while  it  shows  no  tendency  to  develop  ridges 
across  from  the  subradials  to  the  first  radials,  nor  has  it  any  surface  strisD. 

Locality  and  position :  Same  as  last. 


Ctathocrinus  arboreus,  M.  and  W. 

Cfyathocrinui  arboreus^  Mekk  and  Worthsn^  1865.    Proceed.  Acad.  Nat.  Sci.,  Pbilad.,  p.  160. 

^  Body  rather  under  medium 

Q  size,  conoid-semioval  below  the 

^OflrjC^    r^^K^jT^  about  as  wide  as  high.     Basal 


A^S\  top  of  the  first  radial  pieces, 

fDn/C^    /Cx'a--.  about  as  wide  as  high.     Basal 

P   \  \l->^{   3  /^r\r\r>pi^c^s  well  developed,  forming 

/ — V^^-^^c^    v3         *  low,  basin-shaped  cup;  all 


o 


o 


pentagonal,  and  about  as  long 


(^^  /^j  ^^  as  wide,  the  greatest  breadth 

.     ^nry^''^c7     v^y  being  slightly  above  the  mid- 

^Q     □  ^  die.     Subradial   pieces,  three 

^  ^^^c>  ^  ^^  ^^^^  times  as  large  as  the 

"^  O  basal,  about  as  long  as  wide, 

Du««m  (n.?:SnX*r:trnctn..  o,  .b.  "^^^lly  arcuate,  or  a  little  con- 

body  and  rays  out  to  the  Um  bifurcation  and  of  one  ^«,,^  ^«^  j-Vir.  rkufa^/^n  olrk-nrv  ^\\ck 
rayonttosomeofthedlYiBioneofthearmfl.  CaVC  On  XnC  OUtSlue,  aiOng  tnC 

lateral  margins — ^four  hexagonal  and  one  heptagonal.  First 
radial  pieces  of  near  the  same  size  as  the  subradials,  and  pre- 
senting a  more  or  less  nearly  pentagonal  outline ;  facet  for  the 
reception  of  the  second  radials,  nearly  equaling  one-third  the 
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breadth  of  the  first  radial  pieces,  slightly  protuberant  and 
sloping  outwards.  Succeeding  radials  small,  rounded  on  the 
outside,  and  varying  from  two  to  five  in  the  different  rays — 
there  being  but  two  in  one  of  the  posterior  rays  and  five  in 
the  other,  while  the  anterior  has  four,  one  of  the  anterior-late- 
ral three,  and  the  other  four — all,  excepting  the  last  or  axillary 
piece  of  each  ray,  being  quadrangular.  After  the  first  division 
into  two  arms  on  the  last  radial  pieces  (at  least  in  one  of  the 
anterior  lateral  rays),  another  division  immediately  takes  place 
on  the  first  piece  of  each  principal  branch,  and  of  the  four 
branchlets  thus  formed,  the  inner  two  extend  directly  upwards, 
and  each  bifurcates  again  on  the  second  piece ;  while  the  two 
main  lateral  branchlets  spread  out  on  either  side,  each  giving 
off  above,  two  or  more  subordinate  divisions,  the  first  of  which 
is  seen  to  bifurcate  at  least  once.  The  whole  of  the  divisions 
and  subdivisions  being  thus  spread  out  like  the  limbs  of  a  tree 
trained  upon  a  wall.  In  one  of  the  posterior  rays,  the  bifur- 
cations are  as  represented  in  the  above  diagram ;  while  in  the 
other,  there  is  no  bifurcation  until  on  the  sixth  piece. 

All  the  arms  and  their  divisions  are  rounded,  and  the 
smaller  divisions  composed  of  joints  that  are  longer  than  wide, 
while  no  tentacles  have  been  observed  connected  with  any  of 
them. 

The  first  anal  piece  is  quadrangular,  a  little  longer  than  one 
of  the  basal  pieces,  and  rests  directly  upon  the  superior  trun- 
cated side  of  one  of  the  subradials,  while  it  connects  on  each 
side  with  one  of  the  large  first  radial  pieces,  above  which  it 
does  not  project.  The  sutures  are  slightly  impressed,  and  the 
surface  nearly  smooth,  or  only  obscurely  granular. 

Height,  to  summit  of  first  radial  pieces,  0.53  inch  on  the 
anal  side,  and  0.55  inch  on  the  other;  breadth,  at  top  of  first 
radial  pieces,  0.53  inch;  breadth  of  second  and  succeeding 
primary  radial  pieces,  0.15  inch. 

We  had  intended  to  give  a  figure  of  this  species  on  plate  20,  bat  there  was 
not  room  for  it.  Before  the  arrangement  of  the  plate,  however,  the  diagram 
showing  its  structure,  given  at  the  head  of  this  description,  was  prepared.     As 

«^-6  6  September  18, 1868. 
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Uiis  will  assist  the  student  in  identifying  the  species,  we  have  conclnded  to  give 
it  and  the  description  here,  along  with  the  other  forms  from  the  same  position. 

Locality  and  petition :  Keokuk  group,  of  the  Lower  Carboniferous  series, 
at  Crawfordsyille,  Indiana. 


EOHINOIDEA. 

PERISCHOECniNlDJS.*  \ 
Genus  LEPIDESTHES,  M.  and  W. 

(yle^rcCf  a  scale;  c<r^c,  a  garment;  in  allusion  to  the  imbricating,  scale-like 
arrangement  of  the  plates  forming  the  test,  or  covering.) 

SuBSPHEROiDAL ;  interambulacral  areas  narrow,  and  com- 
posed of  plates  that  imbricate  from  below  upwards  as  well  as 
outwards  from  the  middle ;  ambulacral  areas  very  wide,  com- 
posed of  numerous  small  pieces,  scarcely  diflfering  in  form,  and 
all  imbricating  from  above  downward ;  the  lower  edges  of 
those  of  each  range  lapping  upon  the  next  series  below ;  am- 
bulacral pores  two  to  each  piece,  and  nearly  central.  Anal 
opening,  and  apical  disc,  unknown.  Jaws  well  developed. 
Entire  surface  ornamented  with  numerous  very  small  granules 
of  uniform  size,  probably  for  the  articulation  of  minute  spines, 
as  in  JFtilcechinvs. 

This  curious  type  is  eyidently  related  in  some  respects  to  Lepidechinus^  Hall, 
but  differs  remarkably,  not  only  in  the  comparative  breadth  of  its  ambukcral 
and  interambulacral  areas,  but  in  haying  the  imbrication  of  the  plates  of  these 
areas  in  exactly  the  opposite  direction.  That  is,  in  Lepidechinus  the  interambu- 
lacral plates  are  said  to  imbricate  from  the  dorsal  side,  and  the  ambulacral  from 
below  upwards;  while  in  Lepidesfhes  the  interambulacral  series  imbricate 
firom  below  upwards  (that  is  the  upper  edge  of  each  interambulacral  plate  laps 
upon  the  lower  edge  of  the  next  above),  and  those  of  the  ambulacral  series  im- 
bricating from  above  downwards.f  A  more  important  difference,  however, 
is  that  observed  in  the  comparative  breadth  of  the  ambulacral  and  interambu- 

*  See  vol.  n,  Reports  IlllnoU  GeoL  Survej,  p.  225. 

f  Since  these  remarks  were  written,  Prof.  Hall  has  described  a  second  species  of  the 
genus  ZepideeMnuMf  {L,  rari^pinus)  from  the  Chemung  Sandstone  at  lleadyille,  Pa.  In  this 
he  states  that  the  specimen  shows  clearly  that  the  imbrication  of  all  the  plates  are  ex- 
actly the  reverse  of  what  he  had  supposed  in  L.  imbric€Uu$^  the  type  of  the  genus ;  but 
suggests  that  he  may  hare  been  mistaken  in  regard  to  which  was  the  dorsal  and  which 
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lacral  areas.  In  Lepidechinus,  for  instance,  the  ambalacral  areas  are  "sub- 
linear,  little  wider  than  the  width  of  an  adjacent  single  plate  of  the  interam- 
bnlacral  series  in  the  middle  of  the  body;''  while  in  Lepidesthes  these  areas 
are  each  about  once  and  a-half  the  breadth  of  the  whole  of  each  interambulacral 
field. 

The  most  important  difference  is  to  be  observed  in  the  structure  of  the  ambu- 
lacral  areas,  which  in  Lepidechmus  have  only  two  rows  of  pieces,  and  four  rows 
of  pores ;  while  in  the  type  under  consideration  we  count  ten  rows  of  these 
pieces  near  the  widest  part  of  each  field,  and  twenty  rows  of  pores.  It  will 
therefore  be  seen  that  our  fossil  bears  almost  exactly  the  same  relations  to 
MeloniteSj  that  Prof.  Hall's  Lepidechinus  bears  to  Archxoddaris,  That  is,  it 
agrees  with  Melonites  in  the  great  breadth  of  its  ambulacral  fields,  afid  numer- 
ous ambulacral  pieces  and  pores,  but  differs  from  it  in  the  curious  imbricating 
character  of  all  its  plates,  just  as  Lepidechmtis  agrees  with  Archmoddaris  in  its 
narrow  ambulacra,  with  large  tubercles  on  its  interambulacral  plates,  and  differs 
in  its  imbricating  plates.  Although  our  fossil  presents  some  other  differences 
from  Mdonites  (such  as  the  greater  thinness  of  its  plates,  and  the  non-sulcated 
character  of  its  ambulacral  fields,  as  well  as  in  haying  the  middle  two  rows  of 
its  ambulacral  plates  not  differing  in  form  or  size  from  those  on  each  side),  we 
can  but  think  that  if  Lepidechinits  is  to  be  ranged,  as  has  been  proposed  by 
Prof.  Hall,  as  a  subgenus  under  Palsschimis^  that  Lepidesthes  should,  upon  the 
same  grounds,  stand  as  a  subgenus  under  Melonites,  We  can  not  believe,  how- 
ever, that  so  marked  a  peculiarity  as  this  imbricating  character  of  the  plates, 
seen  in  these  fossils,  is  of  mere  subgeneric  value.  On  the  contrary,  we  sus- 
pect it  will  be  found  to  be  of  even  more  than  generic  importance. 

We  are  indebted  to  Mr.  O.  W.  Corey,  of  Crawfordsville,  Indiapa,  for  the  use 
of  the  only  example  of  this  type  we  have  seen,  and  to  him  we  have  dedicated 
the  species  on  which  the  genus  is  founded. 

the  ventral  side  in  L,  imbricaius.  This  is  highly  probable,  and  if  so,  his  genus  would  not 
differ  from  ours  in  the  dvrecHon  of  the  imbrication  of  the  plates,  bat  the  other  differences 
are  amply  sufficient  to  separate  the  two  types  generically. 
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To  facilitate  compnrisoDS  of  this  type  with  MeUmitet  and  OUgoponu,  ve  give  . 
the  following  diagrams :  (A)  illustratiag  the  arraogemeat  of  the  ambulacra!  and 
iiit«rambiilacral  pieces,  in  Lepidegthee;  aod  (B  aod  C)  illuatTating  the  atruo- 
tore  of  the  ambulaora  in  Mdonites  and  Olv^oporus: 


Lepidalhtt  Coreyi. 

(cnlnreed  B  dluiHi(«n)  ithawligt  the  nnmber  lad  arruiMi 
BmlddTcofUiebtidT.  with  the  two  potespenelraUng  tEe 
ge  sbovB,  the  EtnuoleB  covering  the  whole  eurfnce  of  i  " 
ir»l  pieces  tia^ue  seen,  ihowlnR  Ih. 
rKmb Lilac rul  anu.    By  ihi    " 


ill  tbs  1 


Oie  dg&t 


>f  tha  ■mhnlkcrel  pleCM 
■  oreacb  piece,  ud,  In  ■ 
>c«a.  ODlh«len,theln- 
ipintlve  uii  nw  breadth 

ftedea  onlj,  the  mmt- 


tratlnslL _ ^ . 

gmtl  tow  at  Isle  F&mb  alien]  platea  1b  repi 

It  IB  difficult  to  nnderstand 
what  could  have  been  the  ob- 
ject of  this  pecaliar  imbricating 
arrangement  of  the  plates  in 
Lepidechiniu  and  Lepidetthes, 
unless  it  was  to  impart  some 
degree  of  mobility  to  the  pieces 

composing  their  external  crust,  Dligrim  (enlireed  S  diameters)  of  1  part  of  Iha  UDbnlural 
=n  tknt  i-T.™  »n;*..nl  nn.  ^A  »t™;il  "eriesiiesr  the  mlddlo  of  the  area,  with  Hinw  of  the  nurgtiud 
SO  that  the  anitaal  could  at  will,  ^w  of  inWrtmbolicrai  piawi  on  c«rh  »idB. 

or  when  subjected  to  accidental  preasare,  change  its  form — for  instance,  from 
a  globose,  or  depressed  globose,  to  an  oval  or  elliptic  outline,  or  the  reverse. 
At  any  rate,  the  specimen  from  which  ,  ^—IlLP' 
the  foregoing  description  of  Lepides- 
thei  was  made  out,  shows  that  the  / 
fossil  was  susceptible  of  a  considera- 
ble compression  and  distortion,  with-  , 
out  actually  breaking  or  materially 
disarrangiog  the  plates,  which  are( 
less  than  one-third  as  thick   ™   .^ 

,,  ,      .  mi       ■         '  I  I.    ,  OUgoponu  Dana. 

Melomta.      The  lapping  edgei  of  the     DlMt.mBbowlnK.  portion  onh.«BbnUr»l-«rl« 

plates  are  all  beveled,  so  as  to  lie  even-  Sl^'SS^'^fiftir^&'STpillll^oS^Jhli'^* 
ly  together,  and  it  is  evident  that  the  slightest  movement  of  the  plates  upon 
each  other,  even  if  not  perceptible  to  the  eye,  would  be  safficieot  to  materially 
change  the  general  form  of  a  body  with  its  crust  composed  of  such  a  vast  num- 
ber of  small  pieces. 
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Lepidesthes  Coreyi,  M.  and  W. 

(See  cut  A,  opposite  page.) 

General  form  apparently  subspheroidal,  approaching  a  broad 
ovate  outline.  Interambulacral  areas  narrow,  lanceolate,  a  lit- 
tle convex,  composed,  near  the  middle,  of  six  or  seven  rows  of 
hexagonal,  very  slightly  convex,  plates,  the  number  of  rows 
decreasing  towards  the  extremities,  first  to  five,  then  to  four, 
and  so  on  to  the  ends,  where  each  seems  to  terminate  in  a 
single  piece.  Ambulacral  areas  nearly  or  quite  flat,  *rather 
broad  lance-oval  in  form,  and  once  and  a-half  to  twice  as  wide 
as  the  interambulacral  fields;  all  occupied  by  numerous  small 
transversely  rhombic  or  subhexagonal  pieces,  with  their  lateral 
angles  acute,  and  deeply  interlocking,  while  the  angles  above 
and  below  are  obtuse,  or  nearly  obsolete,  so  that  with  their 
imbricating  arrangement,  and  uniformity  of  size  and  shape 
(the  middle  rows  not  difiering  in  these  respects  from  the 
others),  they  present  somewhat  the  appearance  of  the  scales 
on  the  side  of  a  fish.  Of  these  pieces  there  are  apparently 
about  10  or  11  rows  near  the  middle  of  each  field,  and  each 
has  its  two  small  round  central  pores  closely  approximated. 
Surface  granules  very  small,  and  about  18  to  25  on  each  of  the 
larger  interambulacral  pieces,  with  a  proportionally  smaller 
number  on  all  the  others,  including  the  ambulacral  pieces, 
which  are  generally  one-third  to  one-half  as  large  as  those  of 
the  interambulacral  areas. 

Tho  odIj  Bpecimen  of  this  interesting  type  we  have  seen,  is  considerably  dis- 
torted by  pressure,  and  has  lost  about  one-third  of  the  upper  side,  including 
the  apical  disc.  Its  oral  opening  is  comparatively  rather  small,  round,  and  has 
the  jaws  protruding  in  a  crushed  condition.  The  entire  length  of  the  fossil,  as 
near  as  can  be  determined  in  its  present  distorted  condition,  was  about  1.80 
inches,  and  its  breadth  about  1.60  inches.  The  breadth  of  the  interambulacral 
areas,  at  the  middle,  is  only  0.37  inch;  while  that  of  the  ambulacral  fields  is 
about  0.60  inch.  • 

Locality  and  position :  Keokuk  division  of  the  Subcarboniferous  series,  at 
Crawfordsville,  Indiana. 
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ASTEROIDEA. 

Genus  ONYCHASTER,  M.  and  W. 

(ovu^i  a,  olaw;  atmip,  a  star;   ftom  the  reBemblance  of  its  folded  rays  to  tLe 
elawB  of  a  bird,  and  its  general  similarity  to  tbe  Atleroidea.) 

Ontchaster  flexius,  M.  and  W. 


OKythatter  JUailti. 

nbfllug  thee 
ortl»  rije,  «re  seen,  M  eipowd  by  liiB  remOTil  of  the  ouwr  erinoUr  Integmnent. 
le  of  [he  laiigltDdlaillT  itrUted  Rptnci  from  the  Inner  ilde  of  I 


,  and  p,  li^Dltml  T  porea    j 


Thb  iDteresting  foaail  on  irhich  we  propose  to  fonnd  this  genns  and  speoies, 
Boema  to  differ  so  widely,  ia  some  of  ite  ohaiacters,  from  tbe  tme  Star-fisbes,  as 
well  aa  from  the  Opbinrians,  as  to  leave  doubts  whetber  it  can  be  properly 
placed  in  either  of  tbese  groups  as  now  understood.  And  yet  it  certainly 
differs  even  more  widely  from  tbe  normal  types  of  tbe  Crinoidea  and  Echinoidea. 
In  babit  and  general  appearance,  it  most  nearly  resembles  tbe  Opbinrians,  from 
wbicb,  bowever,  it  differs  widely  in  structure.  It  ia  composed  of  a  ratber 
email  snb-diacoid  body,  and  five  long,  slender,  ronnded,  flexible  arms  or  rays. 
In  nearly  all  of  tbe  specimens  yet  found,  tbe  arma  are  folded  together  like  tbe 
claws  of  a  bird  when  grasping  some  small  object.  A  few  of  them,  bowerer, 
have  the  arms  opened  out  more  or  less,  so  as  to  show  that  they  were  very  flexi* 
ble,  or  capable  of  being  moved  about  in  all  directions.  Tbey  nsnally  increase 
sIigbt^^  in  thickness  for  a  short  distance  from  the  body,  then  taper  vet;  gradn- 
ally  to  their  extremitJes,  being  about  2.50  inches  in  length,  and  0.22  inch  in 
breadth,  at  the  widest  part. 

On  tbe  dorsal  side  of  the  body  of  the  specimen  represented  by  the  outline 
figure  A,  there  is  seen  a  comparatively  large  oironlar  area  or  dise,  composed  of 
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an  outer  circle  of  ten  rather  prominent  pieces,  united  together  in  five  pairs  by 
close-fitting  sutures,  each  piece  beiag  pierced  by  a  round  ovarian?  pore  (p). 
Immediately  within  this  circle  there  is,  apparently,  another  circle  of  ten  smaller 
pieces,  also  united  in  five  pairs,  but  without  pores ;  and  within  this  latter  circle 
there  is  a  third  range  of  five  still  smaller,  non-poriferous  pieces,  surrounding  a 
central  anal?  openiog  (an^  of  fig.  A  and  C); — ^the  whole  reminding  one  of  the 
apical  disc  of  an  Echinoid,  though  differing  in  structure  from  this  part  of  the 
known  types  of  that  group.  It  is  also  worthy  of  note,  that  there  is  some  analogy 
between  this  disc  and  the  body  of  a  crinoid,  excepting  that  there  is  a  central 
opening,  and  that  the  first  division  of  the  radial  series  takes  place  immedi- 
ately on  the  inner  range  of  pieces  corresponding  to  the  basal  pieces  of  a  Cri- 
noid, while  all  of  the  third  range  of  pieces  are  pierced  by  pores.  It  is  barely 
possible  that  in  their  early  stages  of  growth,  these  fossils  may  have  been  attached 
like  a  Orinoid,  by  a  column,  connecting  with  the  inner  range  of  disc  pieces,  so 
as  to  close  the  central  opening.  Of  this,  however,  we  have  no  evidence,  all  the 
specimens  yet  seen  being  without  any  traces  of  such  connecting  column. 

Immediately  outside  of  the  circle  of  ten  pore  pieces,  mentioned  above,  each 
pair  of  these  pieces  is  succeeded  by  two  or  three  pairs  of  differently  formed, 
interlocking,  transverse  pieces,  in  direct  range,  connecting  them  vdth  the  dorsal 
side  of  each  of  the  five  rays  (see  let.  r  of  cut  o).  A  little  farther  out  the  dorsal 
side  of  the  rays,  these  transverse  pieces  are  seen  to  become  disconnected  by  more 
or  less  wide  spaces  (as  at  r  of  cut  A),  and  gradually  pass  into  pairs  of  lanceolate 
pieces,  deeply  furrowed  longitudinally,  while  between  the  inner  ends  of  the 
two  pieces  of  each  pair,  there  appears  to  be  a  pore-like  opening.  These  latter 
disconnected  pieces  continue  all  the  way  out  to  the  extremities  of  the  rays, 
and,  with  numerous  smaller  intervening  ossicles,  form  together,  as  it  were, 
the  skeleton  or  frame-work  of  the  long  flexible  rays.  It  is  only,  however, 
when  an  outer  granular  integument  has  been  removed,  that  this  skeleton 
structure  can  be  seen.  In  some  parts  of  some  of  our  specimens,  this  outer 
granular  covering  remains,  and  is  seen  to  be  composed  of  numerous  small, 
rounded,  rather  prominent  ossicles,  regularly  arranged  in  quicunx,  as  seen  in 
fig.  D,  so  as  to  give  the  surface  a  chagreen-like  roughness.  These  ossicles  were 
doubtless  attached  to,  and  secreted  by,  a  sofl  dermal  envelope,  covering  the 
whole  surface,  while  the  larger  pieces  within,  formed  the  frame,  aa  it  were,  of 
the  whole  strncture,  and  probably  furnished  points  of  attachment  for  the  mus- 
cles that  moved  the  rays. 

None  of  our  specimens  show  clearly  the  inner  side  or  ambulacral  Airrows  of 
the  rays,  nor  the  under  side  of  the  body— consequently  we  know  nothing  of  the 
nature  or  position  of  the  mouth  or  of  the  ambulacra.  In  several  instances, 
however,  we  have  seen  the  remains  of  one  or  more  rows  of  small,  short,  longi- 
tudinally striated  spines  (fig.  B)  along  the  inner  side  of  the  arms. 
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The  entire  breadth  of  a  mature  individualy  across  between  the  extremities  of 
the  rays  on  opposite  sides,  if  these  rays  were  straightened  out,  would  be  about 
five  to  six  inches. 

Locality  and  position :  Crawfordsville,  Indiana ;  Keokuk  division  of  the 
Lower  Carboniferous  series. 


MOLLUSCA. 

BRAOHIOPODA. 

Genus  PRODUCTUS,  Sowerby,  1814. 

(Min.  Conch.,  vol.  I,  p.  158.) 

Productus  MAGNUS,  M.  and  W. 

PI.  20,  fig.  7  a,  h,  c. 

Frodwiw  magnuty  Mick  and  Worthxn,  June,  1861.    Proceed.  Acad.  Nat  ScL,  Philad., 
p.  142. 

Shell  attaining  a  large  size,  subhemispherical,  or  in  outline 
semioval;  hinge-line  equaling,  or  slightly  exceeding,  the 
greatest  breadth  of  the  valves  at  any  other  part ;  ears  nearly 
rectangular,  not  arched.  Ventral  valve  moderately  gibbous, 
or  forming  a  more  or  less  nearly  regular  semicircular  curve 
from  the  beak  to  the  front,  rounding  down  rather  strongly  on 
each  side  to  the  ears,  which  are  not  abruptly  separated  from 
the  swell  of  the  umbo ;  central  region  with  a  shallow,  narrow, 
mesial  sinus,  extending  from  the  front  about  two-thirds  of  the 
way  to  the  beak;  umbonal  region  not  very  prominent;  beak 
small,  incurved,  and  passing  but  slightly  beyond  the  hinge- 
margin  ;  interior  unknown.  Dorsal  valve  distinctly  concave, 
but  nearly  flat  over  a  large  portion  of  the  central  region,  and 
strongly  curving  up  at  the  front  and  lateral  margins,  usually 
with  a  slight  mesial  ridge  corresponding  to  the  sinus  of  the 
other  valve.  Interior  with  a  rugose  ridge  extending  around 
near  the  front  and  lateral  margins,  so  as  to  present  a  some- 
what geniculated  appearance,  not  seen  on  the  outside ;  cardi- 
nal process  stout,  apparently  rather  short,  and  bifid  ?,  its  base 
forming  a  short  stout  ridge,  which  soon  becomes  obsolete  near 
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the  muscular  scars,  from  between  which  a  narrow  ridge  ex- 
tends forward  two-thirds  to  three-fourths  the  length  of  the 
valve,  becoming  sharply  elevated  and  thin  at  the  end ;  scars 
of  adductor  muscles  elongated,  parallel  and  rugose ;  reniform 
scars  rather  broad,  and  somewhat  roughened  by  a  few  irregu- 
lar wart-like  prominences ;  spaces  between  the  reniform  scars 
and  the  mesial  ridge  flat,  and  without  any  traces  of  the  sub- 
conical  prominences  seen  in  P.  giganteua ;  posterior  lateral 
regions  irregularly  pitted  or  punctured. 

Surface  of  both  valves  ornamented  by  numerous  rather 
coarse,  often  waved  or  flexuous,  stria9,  or  small  obscure  costaB, 
that  increase  by  intercalation  and  division,  all  sometimes  be- 
coming nearly  obsolete  on  and  near  the  ears ;  fine  concentric 
striae  are  also  seen  on  all  parts  of  the  surface,  and  over  the 
visceral  region,  very  obscure  traces  of  small  concentric 
wrinkles  likewise  occur.  On  the  ventral  valve,  bases  of  small 
spines  are  seen  irregularly  scattered,  being  most  numerous, 
largest,  and  most  closely  arranged,  on  the  ears  and  along  the 
hinge-margin.  No  spines  occur  on  the  dorsal  valve,  but  little 
pits  seem  to  occupy  their  places. 

Length  of  largest  specimen  seen,  3  inches ;  breadth,  3.30 
inches;  convexity,  about  1.60  mches.  Number  of  surface 
striae  in  0.20  inch,  five  or  six. 

This  fine  species  is  probably  most  nearly  allied  to  some  varieties  of  Produc- 
tu8  giganteusy  Martin  (sp.),  but  presents  well  marked  internal  and  external  dif- 
ferences from  all  tbe  forms  osoally  regarded  as  varieties  of  tbat  shell.  Its 
most  marked  external  differences  consist  in  tbe  distinct  flatness  of  tbe  visceral 
region  of  its  dorsal  valve,  and  its  more  angular  ears,  wbicb  are  also  never 
arcbed.  Tbe  interior  of  its  dorsal  valve  also  differs  in  tbe  possession  of  a  ru- 
gose ridge  near  tbe  front  and  lateral  margins,  and  particularly  in  show- 
ing no  traces  whatever  of  the  mammiform  protuberances  in  tbe  spaces  partly 
encircled  by  tbe  reniform  scars.  These  scars,  in  our  shell,  are  likewise  differ- 
ent in  shape -from  those  of  P.  ^an^eiM,  and  the  ridge  between  them  longer. 
Our  own  comparisons,  it  is  true,  have  been  made  only  with  figures  and  descrip- 
tions of  P,  gtgarUeus,  but  Mr.  Thomas  Davidson,  of  London,  to  whom  speci- 
mens of  our  shell  were  sent,  writes  that  be  thinks  it  must  be  distinct  from  tbat 
species.    • 

67       Sept.  21, 1868. 
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Prof.  Swallow  baa  described  a  shell,  from  the  Goal  Measures  of  Hissoori, 
under  the  name  Productus  Americanus  (Trans.  St.  Louis  Acad.  Sci.,  voL  II| 
p.  91, 1862),  that  seems,  from  hb  description,  and  tracings  made  from  his 
drawings  of  typical  specimens,  nearly  allied  to  our  species,  and  may  possibly 
be  the  same.  If  so,  the  name  Americanus  will  haye  to  be  ranged  as  a  syno- 
nym under  our  name  magnusj  which  was  published  some  six  or  eight  months 
in  advance,  though  Prof.  Swallow's  paper  was  recul  first. 

Locality  and  position :  Monroe  county,  Illinois,  and  St.  Gkniyieve  county, 
Missouri;  in  the  Keokuk  division  of  the  Lower  Carboniferous  limestone  series. 


Genus  SPIRIFER,  Sowerby,  1815. 

(MiQ.  Ooch.,  n,  p.  42.) 

Spirifeb  pbopinquus,  Hall. 

PL  19,  fig.  8  a,  d,  c. 
Spiri/er  propmquus^  Hall,  1858.    Geological  Report  of  Iowa,  VoL  I,  part  n,  p.  647. 

Shell  attaining  a  moderately  large  size,  subtrigonaJ,  very 
convex  ;  breadth  between  twice  and  three  times  the  length ; 
hinge  line  the  widest  part ;  lateral  extremities  acutely  angular. 
Ventral  vabe  depressed  pyramidal,  the  highest  part  being  at 
the  beak,  which  is  not  in  the  slightest  degree  arched ;  anterior 
and  lateral  slopes  abrupt;  mesial  sinus  rather  narrow  and 
deep,  well  defined,  rounded  and  without  plications;  area  large, 
perfectly  flat,  and  somewhat  inclined  forward,  with  distinctly 
angular  margins ;  foramen  large,  three-fourths  as  wide  at  the 
hinge  line  as  its  height.  Surface  with  about  twenty-four  sim- 
ple, rounded  plications  on  each  side  of  the  mesial  sinus,  the 
lateral  ones  of  which  intersect  the  angular  margin  of  the  area, 
without  reaching  the  beak ;  lines  of  growth  rather  obscure. 

Length  (of  the  ventral  valve)  about  1.30  inches;  breadth, 
3.70  inches ;  height  of  area  (which  is  also  the  convexity  of  the 
valve),  1.25  inches;  breadth  of  foramen,  0.80  inch. 

This  species  evidently  belongs  to  the  same  group  as  the  pnnctate  European 
form  usuallj  referred  to  S.  cuspidatus,  Sowerby,  as  it  presents  the  same  general 
outline,  and  is  distinctly  punctate ;  and  we  have  also  ascertained,  by  working  out 
the  matrix  filling  the  foramen,  that  it  likewise  has  the  same  deep-seated  trans- 
verse plate  between  the  dental  laminae,  as  well  as  the  internal  tube  of  that  type. 
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It  differs  specifically,  however,  from  S.  cuspidattis^  in  being  mncli  wider  in 
proportion  to  its  length,  and  in  haying  its  lateral  extremities  acutely  angular  and 
its  ventral  valve  and  area  much  lower,  while  it  also  has  more  numerous  costse. 

In  1865-^,  one  of  the  writers*  discovered  that  several  of  our  American 
shells  allied  to,  or  in  part  identical  with,  Sptn/er  cusptdaiusy  Sowerby,  as  well 
as  a  specimen  sent  by  Mr.  Thomas  Davidson,  of  Brighton,  England,  from  Meli- 
cent,  Ireland,  with  that  name  attached,  all  showed  clearly  a  punctate  structure, 
and  that  at  least  all  of  the  American  examples  of  these  shells,  the  interior  of 
which  could  be  seen,  also  possessed  a  peculiar  internal  tube,  attached  to  a  trans- 
verse plate  passing  across  between  the  dental  laminss,  upon  which  latter  charac- 
ter. Prof.  Winchell  had  previously  proposed  to  found  a  genus  Syringothi/rts,  the 
types  of  which,  however,  he  thought  were  not  punctate.f 

As  Dr.  Carpenter,  the  distinguished  Microscopist  of  London,  had  long  back, 
after  repeated  careful  examinations,  failed  to  detect  any  traces  of  punctures  in 
British  examples  of  S.  ctupidatus,  and  was  quite  confident  that  it  must  be 
impunctate,  the  question  (which  we  had  not  the  foreign  specimens  at  hand 
to  solve)  was  asked  by  one  of  us,  in  publishing  the  results  of  the  examinations 
mentioned  above,  whether  there  might  not  be  two  British  types  confounded 
under  the  one  name  S>  cusptdcUtu — that  is,  one  rare  one  vdth  a  punctate  struc- 
ture and  the  internal  tube  of  St/rtngothyris,  and  another,  more  common,  with- 
out either. 

At  a  later  date.  Dr.  Carpenter  re-examined  many  British  examples  of  these 
shells,  and  at  first  thought  his  original  conclusion  correct,  that  is,  that  none  of 
them  are  punctate,  and  that  we  were  probably  in  error  in  regard  to  this  charac- 
ter existing  in  the  shells  examined  here.^  Subsequently,  however,  after  exam- 
ining chippings  sent  by  us  from  the  American  forms,  as  well  as  from  the  Irish 
specimen  alluded  to  above,  he  confirmed  the  conclusion  that  these  shells  are 
really  punctate.  He  then  examined  many  British  specimens  of  the  form  gene- 
rally referred  to  S,  cuspidatusy  and  arrived  at  the  conclusion  that  there  is 
amongst  them  two  distinct  types — one  punctate,  and  possessing  the  internal  tube, 
and  another  without  either.^ 

Still  more  recently,  Prof.  King,  of  Queens  College,  Oalway,  has  investigated 
these  shells,  and  maintains  that  there  is  but  the  one  British  type,  S.  cuspidatus, 
and  that,  when  well  preserved,  it  is  ahoay's  punctate  and  provided  with  the 
internal  tube,  which  characters,  he  thinks,  were  only  accidentally  absent  in  a 
part  of  the  specimens  examined  by  Dr.  Carpenter.    Believing  thb  punctate 

*  See  paper  by  F.  B.  Meek,  in  Proceedings  Acad.  Nat  Sci.,  Philad.,  Dec,  1866,  p.  275, 
published  Feb.,  1866.  For  farther  remarks  on  this  subject,  see  a  commanication,  by 
Prof.  Hall,  published  in  Proceed.  Am.  Philosoph.  Society,  for  May,  1866. 

f  They  have  since  been  found  to  be  punctate,  however;  see  Am.  Jour.  Sci.,  May,  186*7, 
p.  467. 

X  Ann.  Mag.  Nat  Hist,  Aug.,  1866,  p.  144. 

If  Ibid.,  July,  1867, 
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structure  a  character  of  sufficient  importance  to  separate  these  shells  genericdlj 
from  those  forms  like  S.  striatus,  that  haye  not  a  punctate  structure,  he  pro- 
poses to  retain  the  name  Syringothpnsy  for  the  S,  cuspidatus  group,  and  Spirt/er 
for  the  impunctate  group.  *  Mr.  Davidson  also  writes  that  he  thinks  there  can 
be  no  doubt  in  regard  to  some  of  the  British  shells  which  he  considers  the  true 
S.  cuspidatus  having  the  internal  characters  on  which  Syringothyris  was  pro- 
posed. 

Admitting  the  accuracy  of  these  examinations,  and  that  these  punctate  shells 
should  be  separated  genericallj,  or  subgenericallj,  from  those  without  this 
character,  the  question  arises  whether  or  not  the  generally  accepted  rules  of 
nomenclature  will  permit  us  to  retain  the  name  Syrxngoihyruf  Although  there 
may  be  different  opinions  on  this  point,  it  certainly  seems  to  us,  that  as  S,  cu«pt- 
datu9  was  the  only  species  described  by  Sowerby,  in  first  proposing  the  genus 
Spiri/eTj  and  the  first  species  to  which  he  applied  that  name,  it  should  be 
regarded  as  the  type  of  the  genus  Spiri/er.  If  so,  then  Syrtngothyris  would 
apparently  be  an  exact  synonym  of  Spirt/eVf  and  Koenig's  name  Trigonotreta, 
should  be  retained  for  the  impunctate  species  like  S.  striatus. 

If  Syringoihyrisy  however,  is  to  be  retained,  the  name  of  Prof.  Hall's  species 
we  have  here  described,  would  become  Syringothyria  propinguaj  as  it  has  ex- 
actly the  characters  of  the  type  for  which  that  name  was  proposed. 

Our  figures  and  description  of  the  species  under  consideration  were  made  out 
from  the  original  typical  specimen  of  S.  proptnquuSf  which  has  not  hitherto 
been  figured. 

Locality  and  position :  Near  Warsaw,  Illinois ;  in  the  Keokuk  division  of 
the  Lower  Carboniferous  series. 


LAMELLIBRANOHIATA. 

Genus  AVICULOPECTEN,  McCoy,  1851. 

(Ann.  Mag.  Nat.  Hist.,  vol,  VII,  p.  lYl.) 

AvicuLOPECTEN  Indianensis,  M.  and  W, 

PI.  19,  fig,  6  a,  6. 
Avieulopedm  IruUanerms^  Mkek  and  Worthen,  1866.    Proceed.  Chi.  Acad.  Sci.,  vol.  I,  p.  14. 

Shell  (left  valve)  rather  compressed,  not  oblique;  lateral 
margins  rounding  from  near  the  middle  into  the  regularly 
rounded  ventral  border;  umbonal  slopes  converging  to  the 
beak  at  an  angle  of  about  ninety  degrees ;  cardinal  line  less 
thaji  the  breadth  of  the  shell.     Anterior  ear  compressed  so  as 

*  Ann.  Mag.  Nat  Hist.,  July,  1868. 
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to  be  rather  distinct  from  the  umbonal  slope,  subtrigonal  in 
form,  and  a  little  rounded  in  outline  so  as  to  cause  its  margin 
to  intersect  the  hinge  at  an  obtuse  angle,  separated  from  the 
adjacent  posterior  margin  by  a  rather  wide,  shallow,  subangu- 
lar  sinus.  Beak  rather  compressed.  Posterior  ear  apparently 
of  about  the  same  size  as  the  other,  but  more  angular  in  con- 
sequence of  the  broadly  rounded,  shallow  sinuosity  of  its  mar- 
gin being  continued  to  the  hinge  line.  Surface  ornamented 
with  depressed,  irregular,  nearly  flat  or  somewhat  rounded, 
radiating  costae,  from  forty  to  forty-five  of  which  may  be 
counted  around  the  free  border  of  the  body  part  of  the  valve, 
and  about  eight  or  ten  on  each  ear — those  on  the  anterior  ear 
being  more  distinct  than  on  the  other.  Costaa  sometimes 
bifurcating,  but  generally  increasing  by  the  intercalation  of 
smaller  ones  between,  which  are  rarely  continued  quite  to  the 
beak ;  all  crossed  by  concentric,  very  thin  raised  lines,  regu- 
larly disposed  at  intervals,  about  equaling  the  wider  ribs  on 
the  body  of  the  valve,  but  more  closely  arranged  on  the  ears. 
Transverse  and  longitudinal  diameter  each  about  1.85  inches; 
convexity  of  left  valve,  0.20  inch. 

The  specimen  of  ibis  species  from  which  the  figure  on  plate  19  was  drawn,  is 
not  in  a  very  good  state  of  preservation,  and  the  engraving  is  unfortunately  far 
from  being  satisfactory,  but  with  the  aid  of  the  description,  it  is  hoped  the 
student  may  be  able  to  identify  the  species.  Figure  6  a  is  a  cast  from  the 
matrix,  represented  by  figure  6  b.  In  the  latter,  more  of  the  posterior  wing  is 
seen  than  in  the  former,  but  it  is  probably  not  entirely  complete  in  either. 
The  anterior  ear  of  figure  6  a  has  the  mark9  of  the  costse  wrongly  represented 
parallel,  instead  of  converging  to  the  beak ;  on  the  same  ear,  seen  on  the  right 
side  of  the  mould,  represented  by  figure  6  5,  there  should  be  some  ten  or  twelve 
costse,  instead  of  only  two  or  three.  As  the  mould  is  of  the  outside  only,  it  of 
course  does  not  show  the  cardinal  plate. 

Since  the  figures  and  description  of  this  species  were  prepared,  we  have  seen 
a  specimen  (also  a  left  valve)  from  the  same  locality  and  position,  agreeing 
with  it  quite  closely  in  form  and  general  appearance,  but  having  the  concentric 
markings  more  crowded,  and  the  radiating  costss  proportionally  smaller  and 
less  strongly  defined ;  while  the  latter  are  only  very  faintly  indicated  on  the 
ears.    If  this  is  a  variety  of  the  same  species,  which  we  think  very  probable, 
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it  wonld  show  the  species  to  vary  considerablj  in  the  details  of  its  snrface 
markings. 

Locality  and  position :  Grawfordsville,  Indiana ;  from  the  Keokuk  diyision 
of  the  Lower  Carboniferous  limestone  series. 


Genus  ANTHRACOPTERA,  Salter,  1862. 

(Mem.  Geoi.  Sonr.  Gr.  Brit.;  Coantry  around  Wigan,  p.  87.) 

Anthracoptera?  fragilis,  M.  and  W. 

PI.  19,  fig.  4. 
AfdhraeopUraf  fragttU^  Mike  and  Wosthen,  1866.    Proceedings  Chi.  Acad.  Bci.,  p.  IS. 

Shell  thin,  aviculoid,  very  oblique,  moderately  convex,  the 
right  valve  being  more  compressed  than  the  other.  Hinge 
margin  equaling  about  half  the  length  of  the  shell,  bordered 
by  a  linear  ridge,  and  ranging  at  an  angle  of  thirty-five  degrees 
above  the  oblique  umbonal  axis,  terminating  posteriorly  in  a 
compressed  angular  wing,  considerably  shorter  than  the  poste- 
rior part  of  the  valves  below,  from  which  it  is  separated  by  a 
rounded  marginal  sinus.  Anterior  side  short,  narrowly  rounded, 
and  projecting  beyond  the  beaks  as  a  kind  of  lobe  or  pouch, 
separated  from  the  umbonal  gibbosity  by  a  broad,  undefined, 
very  oblique  depression,  extending  from  the  beaks  to  the  ante- 
rior ventral  margin.  Posterior  side  compressed  and  obliquely 
produced ;  its  margin  rather  narrowly  rounded  in  outline,  and 
sloping  obliquely  forward  and  upward,  above ;  ventral  border 
oblique,  rather  distinctly  sinuous  about  midway  between  the 
middle  and  the  anterior  extremity.  Beaks  very  oblique,  mod- 
erately convex,  little  elevated  above  the  hinge  line,  and  placed 
about  one-third  the  length  of  the  hinge  margin  and  anterior 
lobe,  behind  the  anterior  extremity ;  umbonal  slopes  convex, 
but  not  very  prominent.  Surface  with  fine,  obscure,  concentric 
strisB,  and  more  distinct,  somewhat  imbricating  marks  of  growth. 

Length  of  a  medium  sized  specimen,  measuring  obliquely 
from  the  anterior  extremity  to  the  posterior  margin  below  the 
wing,  1.38  inches ;  height  from  the  most  prominent  part  of  the 
base  to  the  summit  at  the  posterior  extremity  of  the  wing, 
0.79  inch  J  convexity  of  left  valve,  0.20  inch. 
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This  species  has  much  the  aspect  of  some  of  the  more  ayiculoid  forms  of 
BakeveUia^  but  it  is  a  thinner  shell,  and  seems  to  have  its  cardinal  margin  more 
compressed,  and  apparently  without  the  area  seen  in  that  genus.  As  near  as 
can  be  determined,  without  a  knowledge  of  its  hinge  and  interior,  it  seems  to 
be  congeneric  with  the  species  represented  by  Mr.  Salter's  figure  illustrating 
the  characters  of  his  genus  Anthracoptera;  though  not,  as  we  think,  with  his 
A.  carhonaria  (Jour.  G^ol.  Soc,  XIX,  p.  79"*"),  which  has  exactly  the  general 
external  appearance  of  a  true  Myaliruiy  and  seems  to  be  cloaiAj  allied  to  some 
of  our  western  Coal  Measure  species  of  that  genus,  always  associated  with  marine 
types  in  the  western  states.  As  seen  imbedded  in  the  matrix,  with  the  wing 
hidden  or  broken  away,  it  has  the  appearance  of  a  Modiola. 

LocdHty  and  position :  Near  Warsaw,  Illinois;  Keokuk  division  of  the  Lower 
Carboniferous  series. 


Genus  PLEUROPHORUS,  King,  1844. 

(Ann.  Mag.  N.  H.,  voL  XIV,  p.  818.) 

Pleurophorus  costatiformis,  M.  and  W. 

Annexed  cat,  and  fig.  e  ?  of  pi.  19. 

Pleurophorua  cottoH/ormia,  Mxek  and  Wobthin,  Dec,  1866.    Proceed.  Acad.  Nat.  ScL, 
Philad.,  p.  247. 

Shell  elongate,  suboval,  moderately  con- 
vex, slightly  arcuate ;  the  dorsal  and  ventral 
Pi^i^^!!^u,  margins  rather  long,  and  more  or  less  nearly 
parallel,  the  former  being  a  little  concave  in  outline,  and  the 
latter  convex ;  extremities  narrowly  rounded.  Beaks  small, 
depressed,  or  rising  little  above  the  hinge-line,  very  oblique, 
somewhat  compressed,  incurved,  and  placed  very  near  the  an- 
terior end ;  lunule  apparently  Bmall  and  deep.  Surface  orna- 
mented by  concentric  Btrias  of  growth,  and  a  few  larger,  ob- 
scure, concentric  wrinkles,  crossed  on  the  postero-dorsal  region 
by  five  distinct,  equidistant  and  radiating  ridges,  extending 
obliquely  from  the  beak  to  the  posterior  margin,  the  lower 
one  being  the  largest,  and  forming  the  umbonal  ridge,  while 

♦  It  is  worthy  of  note,  that  the  fonn  figured  by  Mr.  Salter,  under  the  name  AtOAr,  car* 
bonaria,  is  widely  different,  in  outline,  from  Prof.  Dawson's  figure  of  his  HaiadUet  carbon^ 
aria,  supposed  to  be  the  same  (see  Acad.  Geo!.,  2d  ed.,  p.  204,  fig.  42),  though  this  may 
possibly  have  resulted  from  distortion. 
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the  upper  one  runs  parallel  to  the  cardinal  margin,  and  forms 
the  edge  of  the  long  corslet,  or  escutchen. 

Length,  about  1.10  inches;  height,  0.46  inch;  convexity, 
near  0.43  inch. 

It  is  remarkable  that  this  species  is  so  very  similar  to  P.  costatus^  Brown  (sp.), 
of  the  European  Permian  System,  that,  if  some  of  the  specimens  were  found  in 
rocks  of  that  age,  few  would  ever  suspect  them  to  belong  to  any  other  species. 
Owing  to  the  fact,  however,  that  the  LameUibranchiata  are  generally  more  re- 
stricted in  their  geological  range  than  some  types  of  the  Brachiopoda^  we  think 
it  very  improbable  that  a  species  of  this  class  should  have  survived  all  the 
changes  of  physical  conditions  that  occurred  between  the  deposition  of  the 
Lower  Carboniferous  and  Permian  rocks. 

The  specimen  figured  on  plate  19  was  originally  supposed  to  be  a  variety 
of  this  species,  and  by  some  oversight  it  was  figured  instead  of  the  typical 
form.  We  are  now  nearly  satisfied,  however,  that  it  is  a  distinct  species,  and, 
in  addition  to  this,  the  figure  alluded  to,  owing  to  defects  in  the  engraving, 
fails  to  illustrate  very  clearly  the  characters  of  the  specimen  from  which  it  was 
drawn.  In  order,  therefore,  to  prevent  confusion,  and  to  give  a  better  idea  of 
the  sheU  described,  we  add  here  a  wood  cut  of  the  typical  specimen  from  which 
the  description  was  originally  drawn  up. 

Locality  and  position :  Keokuk  division  of  the  Lower  Carboniferous  series, 
at  Warsaw,  Illinois. 


Genus  LITHOPHAGA,  Lamarck,  1812. 

LiTHOPHAGA  LINGUALIS,  Phillips  ?  (sp.) 

PI.  19,  fig.  1  and  a. 

Modiola  HnguaOi^  Phillips,  1886.    Geology  Yorks.,  toI.  IT,  p.  209,  pi.  y,  fig.  21. 
ZUhopAagaf  lingwdu^  Mkek  and  Worthkn,  1865.  Proceed.  Acad.  Nat  Soi.,  Philad.,  p.  245. 

Shell  elongated,  very  thin,  rather  compressed,  widest  pos- 
teriorly, where  it  is  strongly  compressed  and  somewhat  narrowly 
rounded  in  outline ;  anterior  end  more  convex,  and  very  nar- 
rowly rounded  or  fiubangular  in  outline ;  greatest  convexity 
from  the  umbonal  region  along  nearest  the  dorsal  side,  back 
toward  the  middle;  beaks  extremely  oblique,  very  nearly 
terminal  and  somewhat  obtuse;  dorsal  margin  generally  a 
little  concave  in  outline,  from  the  beaks  back  to  the  central 
region.     Surface  marked  by  fine  lines  and  irregular  furrows  of 
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growth,  often  passing  into  little  concentric  wrinkles  or  undu- 
lations in  passing  over  the  most  convex  part  of  the  valves. 

Length  of  largest  specimen,  about  3.30  inches ;  height  about 
0.95  inch ;  convexity,  about  0.50  inch. 

We  are  by  no  means  satisfied  that  this  is  the  species  described  by  Phillips, 
but  prefer  to  refer  it  provisionally  to  that  species,  rather  because  we  have  been 
unable  to  find  any  very  reliable  differences,  than  from  any  great  confidence  in 
its  exact  identity.  Some  of  our  specimens  are  much  larger  than  that  figured 
by  Phillips,  but  in  all  other  known  characters  they  are  certainly  very  similar, 
so  far  as  can  be  determined  from  his  figure  and  very  brief  description. 

As  the  hinge  and  interior  of  these  shells  are  entirely  unknown,  we  have  no 
means  of  determining,  with  certainty,  their  generic  relations.  The  shell  (or, 
at  any  rate,  all  that  remains  of  it  in  our  specimens)  is  exceedingly  thin,  thongh 
we  have  been  unable  to  see  any  indications  of  a  prismatic  structure  in  it.  In 
one  specimen,  from  Crawfordsyille,  Indiana,  believed  to  be  the  same  species, 
numerous,  very  minute  cracks  can  be  seen  radiating  with  great  regularity  to 
the  posterior,  posterior-dorsal  and  basal  margins,  which  they  intersect  nearly 
at  right  angles — those  above  curving  upward,  and  those  below  downward. 
These  have  the  regularity  and  direction  of  surface  markings,  but  seem  rather 
due  to  some  peculiarity  of  the  structure  of  the  shell,  than  to  surface  sculpturing. 

Locality  and  position;  Warsaw,  Illinois,  and  Crawfordsville,  Indiana,  in  the 
Keokuk  division  of  the  Lower  Carboniferous  series. 


Genus  SEDGWICKIA,  McCoy,  1844. 

(Sjnop.  Garb.  Foss.,  Ireland,  p.  61.) 

Sedgtvickia  (Sangthnolites?)  subarcuata,  M.  and  W. 

PI.  19,  fig.  85  (not  8  a). 

Sedffmckia  {Sanffuinolites)  mbarcuaia^  Mxbk  and  Wobthen,  1865.    Proceedings  Acad.  Nat. 
Sci.,  Philad.,  p.  261. 

Shell  elongate,  suboval,  somewhat  arcuate,  rather  convex 
in  the  central  anterior  and  umbonal  regions;  anterior  side 
sloping,  with  a  slightly  convex  outline  from  the  beaks  forward, 
and  rather  narrowly  rounded  at  the  extremity ;  posterior  side 
narrow  and  compressed  above  and  behind  the  umbonal  ridge, 
and  obliquely  truncated  at  the  extremity  j  dorsal  outline  hori- 
zontal and  concave  behind  the  beaks ;  ventral  margin  forming 
a  long,  gentle,  convex  curve,  nearly  parallel  to  the  dorsal  mar- 

^^8  September  2B,  1868. 
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gin,  curving  up  gradually  toward  the  front,  and  very  abruptly 
at  the  posterior  basal  extremity.  Beaks  moderately  promi- 
nent, and  placed  about  one-third  the  entire  length  of  the  shell 
from  the  anterior  extremity;  umbonal  ridge  prominently 
rounded  from  the  beaks  to  near  the  posterior  basal  extremity. 
Surface  of  cast  without  visible  concentric  ridges  or  other 
markings. 

Length,  2.20  inches;  height,  0.95  inch;  convexity,  0.72  inch. 

We  are  by  no  means  sore  that  this  shell  belongs  to  the  genus  Sedgtcickia,  as 
properly  restricted  to  such  forms  as  S.  attenuata  and  S,  corrugata^  of  McCoy, 
since  it  is  more  elongated,  and  wants  the  concentric  ridges  usually  seen  on 
these  shells.  In  general  outline,  it  approaches  some  species  of  Cercomya^ 
Agassiz,  such  for  instance  as  C,  striata,  &om  the  Upper  Jura,  but  its  posterior 
seems  to  have  been  very  nearly  smooth.  As  we  only  know  it  from  casts, 
nothing  can  be  determined  in  regard  to  its  hinge,  nor  have  we  any  means  of 
ascertaining  the  nature  of  its  muscular  and  pallial  impressions.  Possibly  we 
should  call  it  AUorisma  subarcuata,  though  its  rather  prominent  umbonal 
ridge,  compressed  posterior  dorsal  region,  apparently  smooth  surface,  and  con- 
vex anterior  slope,  without  a  depression  in  front  of  the  beaks,  give  it  a  kind  of 
LyatmaAike  aspect,  not  generally  seen  in  the  typical  species  of  that  genus. 

Owing  to  a  slight  defect  in  the  shading,  the  engraving  of  this  species  is 
made  to  appear  as  if  there  was  a  broad,  shallow  compression  or  concavity  in  the 
anterior  ventral  portion  of  the  valves.  This,  however,  is  not  the  case,  that  per* 
tion  of  the  valves  being  evenly  convex. 

Locality  and  position :  Upper  beds  of  the  Keokuk  division  of  the  Lower 
Carboniferous  series. 


Genus  ALLORISMA,  King,  1844. 

(Ann.  Mag.  Nat  Hist.,  xIt,  p.  816.) 

Allorisma  (CiLffiNOMYA  ?)  HYBRiDA,  M.  and  W. 

PI  19,  fig.  8  a,  (not  8  b,) 

Chanomyaf  hyhrida^  Mkek  and  Wobthkn,  Dec,  1865.     Proceedings  Acad.  Nat.  8oL, 
Phi  lad.,  p.  250. 

Shell  longitudinally  oblong,  moderately  convex,  somewhat 
arcuate;  dorsal  margin  concave  in  outline,  ventral  border 
longer  than  the  dorsal,  and  forming  a  broad,  gentle  curve, 
nearly  parallel  to  the  dorsal  outline,  excepting  a  very  faint 
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sinuosity  in  advance  of  the  middle  ;  posterior  side  a  little  com- 
pressed near  the  extremity,  but  rather  distinctly  gaping,  trun- 
cated or  somewhat  rounded  in  outline ;  anterior  margin  sloping 
forward  from  the  beaks  above,  and  apparently  narrowly 
rounded  below.  Beaks  moderately  prominent,  somewhat  com- 
pressed, and  placed  less  than  one-fourth  the  length  of  the 
valves  from  the  anterior  extremity ;  umbonal  slopes  not  promi- 
nent ;  flanks  evenly  convex  in  the  central  region,  and  a  little 
contracted  anteriorly,  so  as  to  form  a  very  faint  undefined  de- 
pression from  the  beaks  to  the  base.  Surface  (of  a  cast)  show- 
ing small,  obscure,  concentric  ridges,  which  are  most  distinct 
and  regular  along  the  posterior  umbonal  slopes,  where  they 
are  abruptly  deflected  upward  at  an  obtuse  angle;  anteriorly 
they  are  smaller,  more  closely  arranged,  and  deflected  obliquely 
forward  and  upward. 

Length,  1.90  inches;  height  to  cardinal  margin,  0.90  inch; 
to  summit  of  beaks,  1  inch;  convexity,  0.68  inch. 

This  form  can  only  be  referred  provisionally  to  the  genus  AUoritma^  since 
we  know  nothing  of  its  hinge  and  muscular  and  pallia!  impressions,  or  finer 
surface  characters.  It  has  the  form  of  the  typical  species  of  that  group,  ex- 
cepting that  its  posterior  extremity  is  rather  more  widely  gaping,  somewhat  as 
in  Ghsmomyay  but  not  to  the  same  extent.  Its  most  peculiar  surface  character 
is  the  abrupt  deflection  of  its  obscure  concentric  ridges,  which  give  it  much  the 
appearance  of  a  Goniomya.  Indeed,  if  found  among  Cretaceous  or  Jurassic 
fossils,  we  would  not  hesitate  to  call  it  Goniomya  hyhrida.  As  in  some  spe- 
cies of  Goniomyay  the  ridges  run  parallel  to  the  base  along  the  middle  of  the 
valves,  between  the  points  where  they  are  deflected,  and  do  not  form  a  Y  shaped 
angle.  These  peculiarities  of  the  ridges  are  not  well  represented  in  the  figure. 
In  front  of  the  beaks  they  are  small,  closely  arranged,  and,  instead  of  curving 
as  represented,  they  are  nearly  straight,  parallel,  and  pass  at  first  obliquely 
backward  and  downward,  then  backward  parallel  to  the  base,  to  the  region  of 
the  posterior  umbonal  slopes,  where  they  become  larger,  and  are  rather  abruptly 
deflected  upward  and  a  little  backward. 

Locality  and  pontion :  Keokuk  division  of  the  Lower  Carboniferous  series, 
at  Nauvoo,  Illinois. 
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CRUSTACEA. 
ENTOMOSTRACA. 

QNATHOSTOMATA. 

PHYLLOPODA. 

Genus  CERATIOCARIS,  McCoy,  1849 

(Ann.  and  Mag.  Nat  H.,  2d  s.  lY,  p.  412.) 

Ceratiocakis  ?  SINTJATUS,  M.  and  W. 

OtraHoeariit  rittualut,  If.  and  W.,  1868.    Am.  Jour.  Sci.,  rol.  xlrt,  p.  22. 

/r 


1 


LtaiatrioprhuUa, 

Fig.  B 1.    Rl^t  TtlTe,  ntt.  else. 

Fig.  B  S.  Another  example  of 
same,  enlarsnd  two  diameters. 

Fig.  B  S.  Dorsal  riew  of  another 
specimen  of  same,  enlarged  two 
diameters,  showing  the  lanceolate 
false  area,  bounded  by  a  linear 
ridge  on  each  side. 

ing.  O.  Another  specimen  of  a 
left  Talve,  natural  size,  differing 
somewhat  in  form,  and  possibly  a 
distinct  species. 


CtraUoearUf  tknuatua. 

Fig.  A.  An  outline,  natural  size,  apparently  of  the  inner  slda 
of  tlM  right  carapaoe-TalTe.  l%e  anterior  extremity  may  possi- 
bly hare  been  as  angular  as  the  dotted  outline  indicatee,  as 
the  specimen  is  a  little  defsctlTe  there.  The  inner  Une,  near 
the  margin  of  the  deep  posterior  sinus,  indicates  the  breadth  of 
the  bereied  inner  edge. 


Of  this  largo  CeraHocarisf  we  have  seen  but  one  tolerably  good  specimen 
of  one  of  the  oarapaoe-yalyes.    It  is  very  thin,  with  apparently  a  rather  shelly 
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texture,  and  la  oroslied  and  flattened  by  pressure,  though  its  outline  is  clearly 
and  neatly  defined.  Its  general  form  is  somewhat  rhombic-subovate;  while 
its  truncated  posterior  end  is  so  deeply  sinuous  as  to  give  the  extremities  above 
and  below  the  sinus  a  rather  acutely  angular  appearance,  particularly  that  above. 
Along  the  dorsal  margin,  it  forms  a  much  depressed  arch  from  end  to  end.  The 
anterior  end  is  rather  obtuse  in  the  specimen,  but  apparently,  in  part  at  least, 
from  accidental  distortion.  The  widest  (deepest)  part  is  slightly  behind  the 
middle,  where  the  base  is  rather  prominent.  From  near  this  point,  the  inferior 
margin  ascends  with  a  nearly  straight  outline,  very  obliquely,  both  forward  and 
backward. 

At  first  we  were  rather  inclined  to  think  the  apparent  smoothness  of  the  sur« 
face  of  this  fossil  (there  being  no  traces  of  surface  striae)  a  serious  objection  to 
the  conclusion  that  it  belongs  to  the  genus  Ceratiocaris,  but,  on  farther  exami- 
nation, we  are  led  to  think  this  due  to  the  fact  that  it  is  the  inner  and  not 
the  outer  surface  of  the  valve  that  is  exposed. 

As  the  genus  Ceratiocarts,  however,  has  not,  we  believe,  been  hitherto  found 
so  high  in  the  geological  series  as  the  Carboniferous,  this  may  be  found  to  be- 
long to  a  distinct  but  allied  genus. 

Locality  and  position  :  Lower  part  of  Coal  Measures  of  Waupecan  creek, 
Grundy  county,  Illinois. 


Genus  LEAIA,  Jones,  1862. 

(Appendix  to  Monogr.  Fossil  EstheriaB.) 

Leaia  tricarinata,  M.  and  W. 

Wood  cut  fig.  B  1,  B  2,  B  3  (and  G  ?),  opposite  page. 

Carapace-valves  moderately  convex,  longitudinally  oblong, 
the  length  and  height  being  generally  as  about  40  to  27,  but 
variable  in  diflferent  individuals;  anterior  outline  rounded; 
basal  margin  more  or  less  convex  in  outline ;  truncated  poste- 
rior margin  very  nearly  straight,  and  often  a  little  oblique,  so 
as  to  meet  the  dorsal  margin  at  rather  less  than  a  right  angle; 
dorsal  margin  straight,  and  in  each  valve  abruptly  inflected  at 
right  angles  to  the  plane  of  the  valves,  so  as  to  form  a  distinct, 
lanceolate  corselet,  margined  on  each  side  by  a  sharply  defined, 
linear  carina ;  lateral  carinae  or  ridges  linear,  well  defined,  and 
diverging  from  the  beaks  at  an  angle  of  about  60®,  the  anterior 
one,  which  is  the  longer,  straight,  and  extending  to  the  poste- 
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rior  basal  margin,  and  the  anterior  or  shorter  one  a  little 
curved  and  passing  from  the  beaks  to  the  anterior  basal  border; 
surface  marked  by  about  12  to  16  minute,  very  slender,  regu- 
larly disposed,  concentric,  hair-like  striae,  running  parallel  to 
the  basal  and  posterior  and  anterior  margins. 

Length  of  a  rather  large  individual,  0.40  inch;  height,  0.27 
inch ;  convexity,  about  0.19  inch. 

Oar  specimens  of  this  little  fossil  are  numerous,  and  some  of  tbem  show  its 
form  and  surface  markings  yerj  distinctly,  though  the  substance  of  the  shell 
itself,  which  was  evidently  extremely  thin,  and  probably  corneous,  is  always 
wanting.  The  moulds  of  the  exterior,  and  casts  of  the  interior,  show  that  the 
oarinsB,  and  the  exceedingly  delicate  concentric  lines  raised  on  the  outer  surface, 
were  impressed  or  concave  within.  In  compressed  or  flattened  specimens,  such 
as  are  usually  found  in  shales,  the  third  carina,  along  the  dorsal  margin,  and 
the  abrupt  inflection  of  the  latter,  are  scarcely  apparent,  but  in  the  better  pre- 
served specimens,  such  as  are  found  in  concretions,  these  charactsrs  are  readily 
seen. 

On  comparing  our  specimens  with  Mr.  Lea's  figures  of  the  Leaxa  Leidyij 
from  Pennsylvania,  they  are  seen  to  differ,  not  only  in  being  usually  about 
twice  as  large,  but  in  having  the  posterior  margin  more  obliquely  truncate,  the 
base  more  convex  in  outline,  the  radiating  carinsa  more  sharply  defined,  and 
the  valves  proportionally  shorter ;  while  the  Pennsylvania  species  seems  to  be 
without  the  third  carina  along  the  dorsal  margin.  In  order,  however,  to  have 
our  specimens  compared  directly  with  Mr.  Lea's  type,  we  sent  some  of  them  to 
him  for  comparison,  but  he  was  unfortunately  unable  to  find  his  typical  speci- 
men, at  that  time,  in  the  Museum  of  the  Academy  of  Sciences,  though  he 
writes  that  he  can  scarcely  doubt  that  they  are  specifically  distinct. 

Our  species,  however,  agrees  more  nearly  with  a  form  described  and  figured 
by  Prof.  T.  R.  Jones,  from  the  Lower  Carboniferous  rocks  of  Scotland,  as 
a  variety  of  L.  Leidyij  under  the  name  L.  Xeu/yi,  var  Salteriana,  another 
from  the  Upper  Coal  Measures  of  England,  under  the  name  L.  Leidyi^  var 
WiUiamsontana,  They  differ,  however,  not  only  in  some  details  of  form,  but 
in  being  much  larger,  while  Mr.  Jones  neither  illustrates  in  his  figures,  nor  men- 
tions in  his  descriptions,  the  third  carina  along  the  cardinal  margin,  nor  the 
abrupt  inflection  of  the  latter,  seen  in  our  specimens. 

It  is  worthy  of  note,  however,  that  some  of  our  specimens,  such  as  that  rep- 
resented by  fig.  c,  found  flattened  in  shale,  show  no  traces  of  the  third  carina, 
and  agree  almost  exactly,  in  outline,  with  a  form  figured  by  Dr.  Dawson,  in  the 
2d  edition  of  his  Acadian  Qeology,  p.  256,  from  the  Lower  Carboniferous  of 
Nova  Scotia,  and  identified  by  Prof.  T.  Rupert  Jones  with  L,  Leidyi. 
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It  IS  barely  possible  that  the  compressed  ooDdition  of  the  specimens  of  L, 
Leidyiy  found  elsewhere,  may  have  prevented  the  third  carina  imd  inflection  of 
the  dorsal  margin  from  being  seen,  and  that  our  specimens  may  therefore  not 
be  specifically  distinct ;  but,  with  such  means  of  comparison  as  we  now  possess, 
we  do  not  feel  warranted  in  identifying  our  specimen  with  L.  Leidyi  proper,  or 
with  either  of  the  named  varieties. 

Loccdity  and  position :  The  specimens  represented  by  the  cuts  B,  were  found 
by  Capt.  Freeman  in  LaSalle  county,  Illinois,  in  the  lower  part  of  the  true  Coal 
Measures ;  and  that  represented  by  cut  C,  is  from  a  high  position  in  the  Upper 
Coal  Measures  of  St.  Clair  county.  Mr.  Bradley  also  found  it  in  the  upper 
part  of  the  lower  true  Coal  Measures,  in  Vermilion  county. 
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MEBOSTOMATA. 

EURIPTERIDA. 

Genus  EURYPTERUS,  De  Kay,  1825. 

(Anh.  Ljc.  N«t.  BiBt.  N.  T.,  I,  p.  87b  ) 

EuBTPTERUS  (Anthraconectes)  Mazoneksis,  M.  and  W. 

BuTypUm  [AnAraeonecta)  Jfaiotusuit,  Uns  mi  WoRTBtN,  ISflS.     Am.  Joar.  Boi.,  VoL 
XLTI,  jMtge  SI. 


^::5 


a,b.».   Cnuhadiu 
IMonil  RTtlcnlalloiu. 

k,  k,  K,  A,  A.    Impm^ona  or  ui^lar  ende  of  the  dorulhtlf  ol  l>od;  BcemenU, 

m.    HfpailomalnpUu;  m%  Ihe  ■uneeDltrgedloihowtbe  aeale-llka  tcalpturlng. 

P.    One  or  the  pBddlee  or  swhiiinlDg  tnt  In  >  brokao  amdlEioii.    lu  dlTttdou  at  <  ie«DU  to 
Manitiml  sniculatlDn. 

K,  g.   BiulJolDta  of  umci  s,  entuged  Eatttce-scDipCiuing  ot  the  Uller. 

■pperdjue  of^lhe  onereiilnm;  1,  S,  8,  lis  »pp«ent  uticnlitiona ;  «,  »,  two  little 


1,  t,  lateral  al 


>f  opetcnlua 


The  only  spccimca  of  this  interestbg  foBsil  we  have  seen,  consists  merely  of 
an  impression  of  the  ventral  side,  seen  in  &d  iron-stoDe  oonorctioD.    It  shows 
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portions  of  the  organs  of  the  head,  the  operculum,  and  eight  of  the  body  seg- 
ments, in  a  more  or  less  complete  condition.  Four  of  the  legs  are  seen  on  the 
right  side,  crushed  and  distorted  to  such  an  extent  as  to  prevent  the  possibility 
of  distinguishing,  in  all  cases,  between  accidental  breaks  and  natural  articula- 
tions. Consequently  it  was  thought  best  to  represent  them  in  the  above  cut  as 
nearly  as  they  appear  in  the  specimen  as  possible,  although  some  of  the  appa- 
rent divisions  are  doubtless  not  natural.  It  is  evident,  however,  that  the  three 
smaller  of  these  organs  (a,  5,  c)  are  not  provided  with  little  lateral  spines  at  any 
of  the  articulations,  as  is  usually  the  case  in  Exm/pterus;  while  they  appear  to 
each  terminate  in  a  single  pointed  dactylus,  as  in  Pterygtous,  The  larger  swim- 
ming foot  (P)  appears  to  be  much  as  in  Eurypterus,  though  it  is  too  imperfectly 
preserved  in  the  specimen  to  show  the  details  of  its  structure.  The  division  at 
(t),  however,  is  apparently  a  natural  articulation.  The  basal  joints  (g,  g)  of 
these  swimming  organs  seem  to  present  a  general  oval-subtrigonal  outline,  and 
extend  forward  as  far  as  the  anterior  end  of  the  post-oral  plate  (m).  The  form 
of  this  latter  organ  is  very  clearly  defined,  being  an  elliptic-oval,  with  the 
anterior  end  rather  distinctly  emarginate.  Its  length  is  0.76  inch,  and  its 
breadth,  0.55  inch. 

Some  faint  traces  of  the  outline  of  the  anterior  and  lateral  margins  of  the 
head  indicate  a  length  of  about  1.36  inches,  and  a  breadth  of  about  2.10  inches. 
The  post-oral  plate  is  about  0.76  inch  in  length  and  0.55  inch  in  breadth, 
the  widest  part  being  slightly  behind  the  middle.-  From  near  or  a  little 
behind  the  middle,  it  rounds  off  rather  rapidly  to  the  rounded  posterior  end, 
and  tapers  a  little  to  the  anterior  extremity,  which  is  rounded  on  each  side, 
and  distinctly  emarginate  in  the  middle. 

The  body  measures  2.42  inches  in  length,  from  the  posterior  margin  of  the 
head,  back  to  the  eighth  segment,  inclusive  (that  is,  counting  two  thoracic 
segments  as  being  hidden  by  the  operculum),  though  it  may  be  properly  slightly 
more,  as  one  of  the  segments  seems  to  have  been  a  little  slipped  under  the  next 
one  in  advance  of  it,  when  the  impression  was  made.  The  widest  part  of  the 
body  measures  2.35  inches.  On  the  ventral  side,  the  thoracic  segments  seem 
to  be  all  rounded  at  their  lateral  extremities,  but  impressions  in  the  matrix 
show  that  the  dorsal  half  of  some  of  them,  as  well  as  of  at  least  some  of  the  ab- 
dominal segments,  terminate  laterally  in  acutely  angular  projections  (^,  ^,  h,  A,  k) 
extending  out  more  or  less  beyond  the  rounded  ends  of  those  on  the  ventral 
side.  As  these  increase  in  prominence  posteriorly,  it  is  probable  that  they 
become  much  produced,  as  in  Stylonurus^  toward  the  posterior  portion  of  the 
abdomen,  which  is  unfortunately  not  preserved  in  our  specimen,  as  it  extended 
beyond  the  limits  of  the  enveloping  concretion. 

The  operculum  or  thoracic  flap  has  its  lateral  alse,  as  in  the  typical  species  of 
Eurypteru$y  looking  as  if  composed  of  two  of  the  body  segments  anchylosed, 
the  anterior  one  (+)  being  not  more  than  half  the  length  of  the  other  (0}  which 
— 69      Sept.  26, 1868. 
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IB  of  the  same  size  as  the  tboracic  segments.*  Its  mesial  appendage  (3/),  how- 
ever, is  greatly  elongated,  as  it  extends  back  to  near  the  middle  of  the  sixth 
segment,  or  to  a  length  of  1.60  inches,  gradually  narrowing  toward  the  ex- 
tremity, which  is  slightly  expanded,  truncated,  or  somewhat  rounded,  and  not 
bipartite.  It  shows  rather  dbtinctly  two  articulations  (1  and  2),  and  some 
appearances  of  another  (at  3),  but  we  are  not  sure  the  latter  is  a  natural  divi- 
sion. At  its  basal  or  anterior  end  there  are  ako  two  little  supplementary  spat- 
ulate  pieces  (s,  «),  apparently  not  homologous  with'  any  part  of  the  operculum 
of  Eurypterus^  as  hitherto  illustrated,  so  far  as  we  have  yet  seen.  These  are 
about  0.41  inch  in  length,  and  0.15  inch  in  breadth,  with  nearly  parallel  sides 
and  pointed  anterior  extremities,  while  their  posterior  ends  are  transversely 
truncated,  with  rounded  lateral  angles.  They  evidently  overlapped  the  mesial 
appendage  of  the  operculum  along  their  inner  edges,  instead  of  passing  under 
it,  as  we  had  at  first  supposed ;  otherwise  only  about  half  of  their  breadth  would 
have  lefl  its  imprint  on  the  matrix.  That  they  really  are  separate  and  distinct 
pieces*from  the  other  parts  of  the  operculum,  is  not  only  shown  by  their  dis- 
tinctly defined  outline,  but  by  the  different  arrangement  of  the  little  scale-like 
surface  markings  ornamenting  their  surface,  from  that  of  those  on  the  alse. 

All  the  portions  of  the  under  side  of  the  fossil  that  have  left  their  impression 
in  the  matrix,  were  covered  with  fine,  sub-imbricating,  scale-like  markings. 
These  seem  to  have  been  largest  on  the  anterior  end  of  the  post.-oral  plate,  as 
may  be  seen  by  the  enlarged  figure  (m  2).  On  the  basal  joints  of  the  large 
swimming  feet,  they  are  larger  and  smaller  mixed  together,  as  may  be  seen  by 
the  enlarged  figure  (x).  On  the  under  side  of  the  body  segments,  they  are 
generally  very  minute,  excepting  near  their  lateral  extremities,  where  they  are 
somewhat  larger. 

From  some  of  the  characters  mentioned  above,  it  will  be  seen  that  this  fossil 
differs  from  the  typical  forms  of  Eurt/pterus^  particularly  in  the  great  length 
and  simple  extremity  of  the  mesial  appendage  of  its  operculum,  as  well  as  in 
the  possession  of  the  two  little  spatulate  supplementary  pieces  {$»),  Hence  we 
very  strongly  suspect  that  other  characters  will  be  found,  when  better  specimens 
can  be  studied,  showing  it  to  belong  to  a  distinct  subgenus,  if  not  indeed  to  an 
entirely  distinct  genus  from  Euryptenu  proper,  in  which  case  we  have  proposed 
for  it  the  name  Anthraconectes. 

It  is  worthy  of  note,  however,  that  Jordan  and  von  Meyer  have  described, 
from  the  Coal  Measures  of  Saarbruck  (Palsoontographica,  vol.  4,  p.  8,  1856), 
under  the  name  AdelophthalmuSy  a  curious  Eurypteroid  fossil,  that  possibly  may 

*  These  als  in  B,  remipea^  and  some  other  Silurian  species,  resemble  body  segments  so 
closely,  that  they  were  actually  mistaken,  by  Prof.  Hall,  for  *'anchylo8ed  first  and  second 
segments  of  the  body.**  (Palasont.  N.  T.,  toI  8,  p.  898,  fig.  8 1  and  f ),  and  not  suspected 
by  him  to  be  homologous  with  any  part  of  the  operculum  itself,  of  the  genus  Limuhti, 
This  error  was  pointed  out  and  corrected  by  Mr.  Woodward,  in  his  Memoir  on  the  genus 
Plerjfgotm^  published  by  the  Palasontographical  Society,  pp.  40  and  41,  1866. 
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be  geoerically  identical  with  onra.  Ab  their  specimeD  odIj  shows  the  vpper 
aide,  however,  and  ours  the  under,  «e  have  no  means  of  makiDg  a  eatisfactor; 
oompariaon.  Yet  the  fact  that  their  type  shows  similar  angular  projections  at 
the  extremities  of  the  thoracic  segments,  and  an  abrupt  contraction  in  the 
breadth  of  the  abdomen,  apparently  also  indicates  that  onr  fossil  may  possibly 
be  generically  identical.  If  so,  our  type  will,  of  course,  aa  we  have  elsewhere 
stated,  have  to  take  the  name  Adehphikalmut  MaztmensU. 

tocaUly  and  position :  MazoD  creek,  Grundy  county,  in  the  lower  part  of 
the  true  Coal  Measures.  The  specimen  described  was  discovered  by  Mr.  John 
Collins,  of  Morris,  Grundy  county,  Illinois. 


ZIPHOSURA. 
Genus  EUPROOPS,  Meek,  1867. 

(Am.  Jour.  Sci.,  Sd  ser.,  toI.  XLIII,  p.  394.) 

EuPBOOPS  Dan.*:,  M.  and  W. 

BtUiMiirv*  Dana,  UiEK  and  Worthkn,  U^rch,  ISSfi.     Proceed.  Acad.  Pbilad. ;  Geol.  Re- 
ports DiiDois,  vol.  11,  p.  SOB,  isee. 

Pmlvriehia  Dana,  Heek,  ISBT.    Am.  Jout.  Sci.,  2d  ser.,  vol.  XLIII,  p.  2E7. 
Eupraopt  Dana,  Mice,  IBS7.     lb.,  p.  S94. 


A.    Etgrr«iiptDima<)M.tlxey—t,tTte;p,\hm 

pmlnofintlepLIi  nloDgtbaalduatthemealnllobi.  ^ , .  . 

or  the  cephBlothomx.  eonvapondlDg  lo  tboae  Man  to  be  at  tba  lalenl  eilrei 

aloDE  tba  middle  lobe  of  Cha  bod;;  «,  anode  (bat  Tareelj  ornJ  aiaa;  while  IS- -, _. 

DUjIuTegupported  aaptne.  rhlRu  ind  depreeeloiu  aleo  vcrr  different  from 

thoae  of  Bi9n/<ip4. 

In  first  Studying  the  type  for  which  the  above  name  was  proposed,  we  were 
at  once  strnok  with  its  general  agreement  with  the  genua  Sellinurut,  as  that 
groap  was  usually  understood,  excepting  that  its  body  segmenlH  are  anchylosed, 
instead  of  being  free  (as  was  aaid  to  be  the  case  in  BeUinuTtts),  and  certain  other 
apparent  differences  in  tbe  poBition  of  the  eyes  and  the  arrangement  of  the 
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ridges  of  the  bead,  wliicli  we  at  that  time  suspected  might  be,  in  part  at  least, 
due  to  the  accidentally  crushed  condition  of  the  foreign  specimens,  of  which  no 
good  figures,  and  but  brief  descriptions,  had  then  been  published.  Hence  we 
referred  our  species  provisionally  to  the  genus  BeUtnuruSj  at  the  same  time, 
howeyer,  calling  attention  to  the  apparent  differences  mentioned  above. 

Soon  after  the  issue  of  the  second  volume  of  the  Illinois  Eeports,  in  1866,  in 
which  our  fossil  was  again  described  and  figured,  under  the  name  BeUinuruSj 
one  of  us  observed  that  Mr.  Henry  Woodward  had,  in  a  paper  read  before  the 
Geological  Society  of  London,  during  the  same  year,  proposed  to  divide  the 
genus  BeUinuruSj  as  then  understood,  into  two  distinct  genera,  one  of  them  (the 
original  genus  Bellinunui)  being  characterized  by  having  the  abdominal  seg- 
ments free,  as  in  the  Trilobites,  and  the  other,  for  which  he  proposed  the  name 
Prealioichiaj  by  having  them  anchylosed,  as  in  Ltmultu.  No  illustrations,  how- 
ever, were  published  at  that  time  by  Mr.  Woodward,  nor  did  he  state  which 
species  he  regarded  as  the  type  of  the  new  genus  Prestwichia^  nor  which  as  the 
type  of  the  original  genus  BeUinurus,  From  the  fact,  however,  that  our  fossil 
certainly  has  the  segments  of  the  body  anchylosed,  it  was  naturally  inferred 
here,  that  it  belonged  to  the  new  genus  Prestwtchiaj  to  which  it  was  conse- 
quently removed. 

At  a  later  date  (February,  1867),  Mr.  Woodward  published  excellent  figures, 
in  the  Qaart.  Jour.  Geol.  Soc,  London,  vol.  XXIII,  pi.  1,  of  the  typical  forms 
of  both  Presttoichia  and  BeUinuruB,  From  these  it  became  evident  that  the  pecu- 
liarities of  the  ridges  of  the  head  of  the  form  on  which  he  founded  the  genus 
Prestunchia,  and  which  we  had  supposed  probably  due  to  some  accident,  really 
exist.  Consequently,  our  type  was  regarded  as  being  generically  distinct,  and 
the  name  Euproops  was  proposed  by  one  of  us  for  it.  Mr.  Woodward,  how- 
ever, has  since  expressed  the  opinion  that  these  differences  are  probably  of 
scarcely  more  than  specific  value.  (See  Geol.  Mag.,  Jan.,  1868,  vol.  Y,  p.  2.) 
Without  professing  to  have  made  an  especial  study  of  the  fossil  Crustacea,  on 
which  Mr.  Woodward  is  well  known  to  be  an  eminently  reliable  authority,  we 
would  state  that  we  can  scarcely  doubt  that  a  comparison  of  ^pectme9M  would 
lead  him  to  the  conclusion  that  the  American  form  b  at  least  subgenerically,  if 
not  generically,  distinct  from  Prestwichia* 

At  any  rate,  in  order  to  afford  the  means  for  comparison,  we  have  prepared 
the  annexed  cuts  of  the  type  of  the  genus  Prestwichia,  taken  from  Mr.  Wood- 
ward's figure  in  the  Geological  Magazine,  and  of  the  Illinois  type,  drawn  from 
much  better  specimens  than  that  first  figured  by  us.  It  is  proper  that  we 
should  state  here,  however,  that  we  have  not  seen  any  one  specimen  ,as  com- 
plete in  all  respects,  as  represented  in  our  figure  here  given,  though  our  speci- 
mens, taken  together,  show  very  clearly  all  of  the  characters  represented. 
From  these  figures  it  will  be  seen  that  the  Illinois  form  differs  from  the  type  of 
the  genus  Prestwichiaj  not  only  in  the  position  of  the  eyes,  and  the  form  and 
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sise  of  tb«  glabella,  oi  central  area  of  the  oepbalotborax,  but  in  the  entire 
arraDgeuient  of  the  ridges  and  included  areas  of  the  same. 
Localilif  and  posHion  :  Same  aa  last. 

TETRADECAPODA. 

ISOPODA. 
?GENirs  ACANTHOTELSON,  M.  and  W.,  1860. 

(Proceed.  Aoai  Kat.  8ci.,  PhiUd.,  p.  48.) 

AcANTHOTELSON  Stimpsoni,  M,  and  W. 

AeatilhnttlMon  Simptoiti,  Hiis  and  Woktben,  1880.     IbiJ.  p.  47. 


dorral  t1*w  at  >  nakll  ■pMimon,  a  IllUa  eoUrnd,  showtng  the  ulaon  md  MtIcM  tprod  ont 
if,    it  tiBO  ihcnra  thfl  Hn  cTiaadBd  ont  on  bolb  ildei,  and  all  directed  wrwudl  io  M  to 
uatUu  asliiuJ  could  >uuiaitnd  walk  upon  ltaBiiii,aDd  that  It  did  Dot  habitually  lie  on  one  ^de, 
■■  no  nauAltj' sac  In  the  lyplcaUmpMpoda. 

B.  A  view  oT  another  ipeclmeo,  enlarged  three  dlametera.  la  thla  Inatance  Ibe  anlmil  waaflat- 
teuld  ildewlee  In  the  concretlau,  like  all  orthoae  tlrat  ronnd.  It  la  apllt  in  each  a  wa^  ■■  to  ahair  onir 
one  of  ihe  etjleta  and  a  part  at  ihe  lega.  On  the  ride  ot  the  head,  II  ahowa  an  oral,  appafentl;  protn- 
benot  bodr  (i;,  that  may  be  the  eje.    II  ia  connected  with  a  ridge  eztendlhg  back  (o  the  poaterlor  part 

It  is  rather  remarkable,  that  all  the  apecimens  of  this  genos  first  found  lie 
flattened  in  the  concretions,  on  one  tide  or  the  other,  as  shown  in  our  figures 
published  in  the  second  volume,  as  well  as  in  the  above  out  B.  The  fact  that 
BO  many  individuals  bad  been  obtained  in  this  condition,  and  that  none  were 
found  enreloped  as  if  standing  with  their  thoraoio  legs  spread  out  on  each  side 
for  walking,  led  us  to  think  the  former  probably  their  natural  postnre,  and  that, 
like  the  typical  Ampktpoda,  they  might  not  have  had  the  power  of  standing 
and  walking  upon  their  lega.  Several  of  the  specimens  recently  obtained,  how- 
ever, are  enveloped  In  such  a  manner,  that,  in  splitting  open  the  concretions  in 
the  direction  of  the  plane  of  their  greater  (boriEontal)  diameter,  ve  have  ex- 
posed a  dorsal  view  of  the  fossil,  with  the  thoracio  legs  extended  ont  on  each 
side  (see  fig.  A),  so  as  to  show  that  the  animal  ooold  stand  and  walk  upon  them, 
and  that  this  was  probably  its  natural  postnie. 
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These  specimens  also  clearly  show,  as  may  he  seen  hy  the  above  cut  (A),  as 
well  as  hy  the  cut  (A),  on  the  opposite  page,  of  another  species,  that  it  was 
only  in  consequence  of  the  merely  accidental  lateral  compression  to  which  they 
had  been  subjected,  that  the  telson  and  stylets  were  turned  edge  upward  in 
most  of  the  specimens,  as  illustrated  by  our  figures  in  the  second  yolume. 

One  of  the  specimens  of  the  following  species  (represented  by  the  enlarged 
figures  B  and  D)  exhibits  the  anterior  legs  more  distinctly  than  any  of  those 
formerly  seen.  From  this,  these  legs  are  seen  to  be  somewhat  stouter  than  the 
others  and  not  chelate,  but  armed  by  strong  spines  along  the  outer  and  under 
sides,  while  they  terminate,  apparently,  in  a  short  division,  provided  with  six 
stout,  palmately-spreading,  curved  and  pointed,  finger-like  spines.  SoiAe  of  these 
spines  may  have  been  articulated;  but  in  the  specimen  they  certainly  seem  to  be 
rigid  and  inarticulate.  It  is  probable,  however,  that  these  legs  were  prehensile, 
by  the  folding  back  of  the  last  division  upon  the  others.  In  some  respects,  they 
resemble  the  corresponding  legs  of  Gampsonyx^  from  which,  however,  this  type 
differs  generically  in  not  having  its  legs  bifid,  as  well  as  in  the  nature  of  its 
telson  and  stylets. 

From  all  the  specimens  of  this  genus  now  known,  it  is  evident  that,  in  the 
nature  of  its  antennae,  as  well  as  in  the  forward  direction  of  cUl  its  thoracic 
legs,  and  to  some  extent  even  in  the  nature  of  its  caudal  appendages,  it 
diflfers  from  the  Tetradecapodu,  and  approaches  some  of  the  lower  types  of  the 
Macrural  Decapoda.  In  the  possession  of  seven  distinct  thojacic  segments, 
without  a  carapax,  however,  as  well  as  in  the  form  of  all  its  thoracic  and  ab- 
dominal segments,  it  agrees  with  the  Tetradecapoda,  particularly  with  the 
Isopoda,  which  have  but  one  pair  of  the  abdominal  appendages  styliform,  instead 
of  three,  as  in  the  Amphtpoda.  One  specimen  of  A.  Sttmpsoni  (represented 
by*fig.  B,  page  549)  also  appears  to  show  the  eyes  (marked  i  in  the  cut)  to  be 
sesstlCf  though  remarkably  preeminent.,  If  they  are  sessile,  this  would  be  con- 
clusive evidence  that  it  must  be  a  Tetradecapod,  Until  other  examples,  show- 
ing more  clearly  the  nature  of  its  eyes  and  some  other  parts,  can  be  examined, 
we  leave  it  provisionally,  where  we  first  placed  it  with  doubt,  in  the  Isopod 
group  of  the  Tetradecapoda, 

Locality  and  position :  Same  as  last. 
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AcANTHOTELSON  EvEKi,  M.  and  "W. 

Aeanlhoteltoa  Eiimi,  MiEK  and  Wogthen,  ISSS.  Am,   Jour,  Sci.,  2d  ser.,  toI.  XLVI,  p.  28. 


AeantMdim  fivmi 

A.  Dorul  Tlew  (lutDnl  ilia)  nhowlDg  the  hodf,  etjlete  {ft,  •<)  Hod  (ebon  (t). 

B.  Vlf  w  of  auoUier  epeclmeD,  crushed  abllmiel j  ildewlec,  ihovlni;  the  legs,  uitemue  (o,  a  lud  i), 
etc.    Thle  epeclmen  ahowa  the  anteTlDrlegs  (//)  more  c]eatl<r  Itum  mny  other  >een. 

C.  Oueoruie  alyleCe  or  the  Fpectineu  [A]  enUrged,  to  ebow  more  dlBlInctly  lie  mirgliial  setn. 

D.  An  •mUTg'-dL  dtagrun,  made  ont  from  the  epaflmen  repreunted  bj  fle.  B,  uid  otben,  Kbovtos 
the  ■DterltH  legi  (H,  H)  ud  the  inlenDe,  es  Been  ftom  iboie,  euppoeloi;  tEi  whole  to  be  SatUneS 
The  dot*  {»,  •)  In  the  »nnrlop  leg>  repreeent  pnuctnres  in  tbe  nuitrti,  If  f  i  by  Bpinei  on  the  lower  aide. 

Tbis  species  differs  from  A,  SHmpiimi  in  being  larger  and  more  robaet, 
vhile  its  body  is  proportional);  longer  and  more  slender.  All  its  legs,  and  its 
nner  antennse,  &lao  liave  proportionally  longer  and  more  slender  jointe.  In 
:be  specimen  from  wbicb  the  above  cut  (A)  was  made,  it  will  be  observed  that 
;he  stylets  ieem  not  to  be  connected  with  the  penultimate  segments,  but  with 
le  next  in  advance  of  it.  Althongh  at  one  time  we  believed  this  to  be 
ise,  we  now  rather  inolina  to  the  opinion  that  this  is  «  deceptive  appear- 
ince,  prodnoed  by  an  accidental  displacement  of  the  parts  after  the  death  of 
the  animal. 

The  name  of  this  species  was  given  in  honor  of  Mr.  Joseph  Even,  of  Morris, 
who  discovered  the  specimens.  ' 

LocaiUj/  and  position :  Same  as  last. 
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DECAPODA. 

MA  CRURA. 

Gends  PAL^OCARTS,  M.  and  "W.,  1865. 

(Proceed.  Acsd.  NsL  Sol.,  PbiUd.,  p.  4S  ) 

Pal£ocaeis  ttpus,  M.  and  W. 

Fiiiaoearit  lypia.  Unit  aod  Wortbkn,  Ibid.  49. 


A.  Cnt  mpiuratlDft  a  gpcclmOD,  enlarged  a  dlameWn,  a  Ktfle  obllqnelT  flaltened,  lo  ai  to  nuke 
tbe  bodj  MtnueDW  a|i»ar of  greater Terlicil  depth  th»D  natural,  Tbecindal  flapa  on  one  aide  ars 
pertlf  restored,  and  vbit  appear  to  be  baul  acelet  lb  ■)  connected  iritb  the  outer  uienue  an  both 
eldee,  are  added  tien  fromanotber  ipeclmen  of  the  eame  apaclee!  irepreieiila  one  of  the  ahdomliial 
■wmmliig  feat,  eDlargedidlametera. 

".    Repreaenle  the  lelMin  andciadal  lamellK,  with  one  of  the  abdominal  legmenti,  iStmlMXgeat 


mognlfled  abent  3M  dlamelem  bejond  the  utotal  itu,  Ibr  compatlMai  wtlh 

UDced  l^om  JotdaB  end  loa  Utjtt'i  great!}  eulaiged  flgnrs. 
J>.    Tplaon  and  caudal  lamellJB,  with  one  abdominal  atsmeut  of  eame;  afterjoidan  andronMejar. 

In  firat  Btudyiog  the  geoos  PaUeocarit,  irom  the  imperfect  specimens  then 
kitovD,  we  were  left  io  doubt  whether  or  not  the  specimon  showing  the  eaudal 
appendages  aod  jointed  body,  represeoted  by  our  figore  6  a,  plate  32  of  the 
Beoond  Toltune  of  those  Reports,  really  belonged  to  the  same  foesil  aa  the  one 
showing  the  legs,  appeodagea  of  the  bead,  and  (imperfectly)  the  aegmenl^  of  the 

*  In  tbe  Beoond  Tolume  of  the  Itlinoia  Reports  (PI.  B9,  Eg.  T),  ne  figured,  under  the 
name  AeaiUAolilt<M  iiugualu,  a  ipeoimea  wo  then  believed  to  be  a  second  apeciea  of  that 
ge&DS.  The  specimeu  we  have  since  seen  show  it  to  be  only  a  latcTall;  compressed  exam- 
ple of  PalaoearU  typm,  with  the  caudal  appendages  accidental];  broken  awa;. 
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body,  represented  by  fig.  5  of  the  same  plate,  though  we  believed  them  to  belong, 
as  then  stated,  to  the  same  species.  The  specimens  more  recently  obtained,  how- 
ever, show  that  these  parts  really  do  belong  to  the  same  fossil.  Hence  it  would 
seem  to  present  something  of  a  combination  of  Decapod  (Macruran)  and  Tetra- 
decapod  characters.  That  is,  it  possesses  the  caudal  appendages,  anteriorly- 
directed  thoracic  legs,  the  antennaa,*  and  general  aspect  of  a  Macruran,  with  the 
distinct  head,  divided  thorax  (without  a  carapace)  and  seven  pairs  of  thoracic 
legs,  of  a  Tetradecapod.  We  have  not  been  able  to  see  its  eyes,  but,  from  ita 
other  Decapod  characters,  and  its  analogy  to  Gampsonyx,  which  is  said  by  von 
Meyer  to  have  pedunculated,  or  at  any  rate  movable,  eyes,  we  are  strongly  in- 
lined  to  believe  that  our  fossil  will  be  found  to  agree  with  Gampsoni/x  in  this 
character  also. 

It  thorpfore  becomes  a  matter  of  interest  to  determine  to  which  of  the  sub- 
classes, Jjecapoila  or  Tetradevapoda^  it  really  belongs.  That  it  belongs  rather 
near  Gampwnyxy  though  not  to  the  same  subordinate  section  {Schizopoda)^ 
there  can  be  little  doubt.  Hence  these  two  forms  apparently  fall  naturally  into 
the  same  family.  Professors  Jordan  and  von  Meyer  seem  to  have  regarded 
Gamp&onyx  as  a  Tetradecapod,  connected  with  the  Amphipoda,  but  also  pos- 
sessing Macrural  Decapod  affinities.  Prof  Dana,  however,  regards  it  as  a  low 
type  of  Macrura,  belonging  to  the  section  Schtzopoda.  He  and  Dr.  Stimpson, 
to  whom  we  sent  sketches  of  our  better  specimens  of  Palseocaris,  concur  in  the 
opinion,  judging  from  all  its  characters  yet  known,  that  it  is  a  low  embryonic 
type  of  the  Macrura,  in  which  the  carapace  is  not  developed. 

Generically,  it  is  separated  from  Gampsonyx^  figures  of  which  (cuts  C  and  D) 
we  have  added  for  comparison,  not  only  in  the  nature  of  its  caudal  appendages, 
but  in  the  more  important  character  of  having  its  thoracic  legs  simple,  and  not 
bifid,  as  in  the  Schizopoda, 

Locality  and  position :  Same  as  last. 

'  w 

*  Some  of  the  specimens  appear  also  to  show  basal  scales  to  the  outer  antennae,  as  repre- 
sented bj  cut  A,  at  6  s. 
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Genus  ANTHRAPAL^MON,  Salter,  1861. 

(Qukrt.  Joar.  Qeol.  Soc,  Loud.,  XTII,  p.  639.) 

Anthrapal<emon  gkacius,  M.  and  W. 

Ant^rapatamon graeilU,  UuE  kod  WoBTniN,  ISflB.    Proceed.  Acad.  Nat.  Sci.,  Philad., 
p.  eO;  see  also  voL  U,  Repoita  LI.  Geol.  Sarrej,  p.  407,  pi.  8S,  hg.ia,i,e,  ISeS. 

A  Tbe  onlj  Bpecimen  of  this  species  seeo  hj  ai,  at 

the  time  the  plates  for  the  second  Tolsmo  were  pre- 
pared, is  very  impeTfeot  in  several  respects,  and,  ■■ 
we  have  since  had  an  opportanity  to  ezamioe  several 
much  better  ezampleB,  which,  takeo  together,  give 
a  very  clear  idea  of  its  general  appearance,  it  haa 
been  thought  desirable  to  prepare  a  cat  showing  all 
'  of  its  characters,  jret  known.  It  is  true  we  havo 
not  seen  any  one  specimen  so  nearly  entire  as  re- 
presented in  the  annexed  cut  A;  but  all  the  parts 
represented  in  the  cut  have  been  seen  in  the  differ- 
ent speclmeos  taken  together,  iu  the  same  relativo 
positions.  The  thorax  is  represented  as  seen  in 
^  specimens  split  horiiootally,  so  aa  to  remove  the 

dorsal  side  of  the  carapace,  and  show  the  segment- 
ary struoture  of  the  parts  within.  Tbe  outline  of 
the  carapace,  however,  is  clearly  impressed  in  the 
matrix,  and  serrated  on  each  side,  anteriorly,  as  seen 
in  the  cut.  We  have  seen  no  specimen  showing 
the  outside  of  the  dorsal  portion  of  tbe  carapace, 
imsirhFti  m-  but  a  Single  example  in  the  collection  is  broken  in 

■r  loraot  of  or 

such  a  manner  as  to  show  tbat  it  hat  a  rostrnm,  as 
ding  one  of  Tb*  AiidDmiii  'i  Mg-  in  tbe  typical  species  of  the  afenos,  excepting  that 
oonaideiibij  enJugcd,  It  Bcems  not  to  be  serrated. 

From  the  specimens  before  ns,  it  appears  tbat  what  we  had  at  first  thought 
might  possibly  bo  the  peduncles  of  tbe  eyes,  in  the  specimen  first  figured  by  ns, 
are  probably  the  peduncles  of  tbe  inner  antennsB,  or  at  least  their  first  joints. 

The  specimen  originally  figured  by  us,  has  the  caadal  parts  so  crushed  and 
distorted  as  to  prevent  the  possibility  of  making  out  their  details,  but  we 
restored  them  in  outline  from  Mr.  Salter's  figure  of  the  typical  species,  stating 
at  the  same  time  that  we  had  not  seen  them  in  ours.  The  specimens  Bino6 
obtained,  however,  show  all  these  parts  very  clearly,  and  that  they  differ  mate- 
rially from  Mr.  Salter's  illnstration ;  so  muoh  so  indeed,  tbat  if  it  were  not  for 

*  We  are  not  sure  that  the  cut  rapresenta  the  ultimate  aegmeats  of  lUf  of  the  leg* 
entire ;  and  it  ia  not  Intended  to  represent  the  whole  length  of  the  ni  ' 


Iirgidiirltb  U       .... 
the  cmipace  ramaTad.* 
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tlie  fact  that  his  specimen  evidently  had  these  parts  yery  imperfectly  preserved,  we 
would  almost  he  inclined  to  helieve  that  our  fossil  might  helong  to  a  distinct  bnt 
allied  genus.  As  his  specimen  had  the  extremities  of  the  telson  and  the  lateral 
lamellse  broken  away,  and  is  otherwise  imperfect,  we  may  reasonably  infer  that 
it  will  be  found,  when  better  specimens  can  be  examined,  to  possess  essentially 
a  similar  structure  of  these  parts.  On  comparing  our  enlarged  wood  cut, 
B,  of  the  caudal  parts  and  the  penultimate  segment  of  the  body,  with  the 
corresponding  parts  of  Mr.  Salter's  typical  species,  as  restored  by  him,  the  dif- 
ferences to  which  we  allude  will  be  readily  seen.  For  instance,  in  our  species 
there  are  two  accessory  lamellae  (dd)  and  a  small  terminal  palette  (a)  not  repre- 
sented by  Mr.  Salter.  The  lateral  fins  or  lamellae  also  show  transverse  or 
oblique  divisions,  not  represented  in  his  figure.  It  is  easy  to  understand,  how- 
ever, how  such  characters  might  not  be  apparent  to  even  so  careful  an  observer 
as  Mr.  Salter,  in  a  specimen  in  the  condition  of  that  studied  by  him. 

The  specimens  now  before  us,  show  very  clearly  that  the  legs  of  this  crusta- 
cean.are  not  divided  as  in  the  Schizopoda,  though  there  can  be  no  doubt  in 
regard  to  its  being  a  Macruran.  It  is  not,  however,  as  might  be  inferred  from 
the  name,  nearly  allied  to  the  recent  genus  Palmmon,  as  has  been,  we  believe, 
stated  by  Mr.  Salter,  since  the  genus  was  originally  named  by  him. 
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MYRIAPODA. 

Genus  EUPHOBERIA,  M.  and  W.,  18G8. 

(Am.  Jour.  f?vi,,  2il  mt.,  v>iI.  XI.V,  p.  r:C.  i 

EuPiiOBERiA  ARMiREiiA,  M.  and  W. 

Mujihoheria  an;:r;/.iu,  Mbf.K  niiii  Wortokn,  186.'>,     Ibid. 


'ill  '^o.Jini.     ,     *^ 


"h;^ 


\  1 1 
\ 


A  Cntoripar(c>f«PniiiiniidlTl(t  3  ub  Iqudy  flo  ened  ind  ap  1  open  In 
to  oh  c  e  he  Final  er  Tent  «1  ba  f  of  Ihe  Ff  in  □  b  The  pi  s  X)  seen  Li  thi 
parU  or  he  h^goiPnu,  a  e  ho  en  n  Iba  m       i  e       /  dona  eploee. 

B.  Ealan^mflDlii  of  Ibe  BDrToce  plitln^  seen  iD  the  donal  ecnirs. 

C.  Cut  or  a  UrmT  apsclmr'n.  In  which  the  two  kinds  nf  <c 

a^nw^lh"  posterior  end  of  Ibe^teril.  'Th'e  dark  Bpo'trae'en  ill' 
the  malrli  h;  npii 


ti  also  nppeare  Ui 


'presents  appirently  sn  mtlre  ap"''™*!!.  "'"i  '"e  bead;  It  1b  eo  Imperrectlj 
preaorvedf  howver,  na  not  to  show  The  detail-  disllndly.  Although  Ibe  diirHai  aplues  are  II 
rfpn-seuled  In  dolled  Urea,  romt  of  ibem  are  dlxifiicU.v  vlaibb  In  Ibe  speciniPD.  Onl;  one  of 
tb';  I«Ka,  boitever,  h  veil  preeerred  in  ibla  ipeclmen. 

Impekfect  speciinBOB  of  the  fossil  Ibr  which  the  above  generic  and  specific 
names  were  proposed,  have  beeo  known  to  us,  amongst  the  coUeciions  from 
Mazon  creek,  far  eome  time  pust,  but,  owing  to  their  frHguientiry  coniJitioD.  we 
were  for  some  time  puzzled  in  regard  to  their  true  nature.  We  could  scarcdy 
doubt  that  the;  bcloDgcd  to  aa  ariiculaie  uiiimul  of  some  kind,  and  were  inclined 
to  regard  it  a»  a  Myriapod  ;  but  as  all  our  exnminutions  of  the  speciujciis  then 
known  had  failed  to  satisfy  us  that  what  looked  like  legs,  projecting  out  into 
the  matrix,  were  really  not  inarticulate  spines.*  we  were  left  in  some  doubt, 
whether  or  not  it  might  be  an  imprestion  of  the  vertebral  column  of  some  httle 
vertebrate  animal.  After  every  examination,  we  always  laid  the  t^pecimcna 
aside  in  doubt,  hoping  thai  Ifticr  cx^JDiplef^  niifiht  be  found  that  would  afford 

•  At  that  time  wc  had  eeun  nn  Bpei'iiiifiis  ehowiiig  iLe  Icrs  disliaotly,  tUough  ueTeral  of 
them  abowed  some  of  the  dorsal  spines  verj-  cliarly. 


•  t 
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the  means  of  determining  their  true  nature.  In  the  meantime,  however,  we 
showed  them  to  several  of  our  most  eminent  Naturalists,  none  of  whom  could 
give  us  any  Patisfactory  suggestions  in  regard  to  the  affinities  of  the  animal. 

Several  of  the  specimens  since  obtained  (discovered  by  Mr.  Even),  at  the 
same  locality,  are  njore  complete,  in  some  respects,  than  any  of  those  first  found, 
and  from  thc.^e  we  have  satisfied  our:5elve»  that  this  fossil  is  not  a  vertebral 
column,  but  an  articulated  animal,  and,  from  all  its  characters,  we  can  scarcely 
doubt  that  it  is  a  Myriapod.*  One  of  these  more  nearly  complete  specimens 
seems  to  be  nearly  entire,  and  shows  a  semicircular  head,  as  wide  as  any  part 
of  the  long  slender  body.  It  is  not  in  a  condition  to  show  the  eyes,  nor  are 
any  remains  of  mandibles,  antennae  or  other  appendages  preserved.  The  entire 
length  of  this  specimen  (fig.  D)  is  3.90  inches,  and  its  breadth  about  0.20  inch. 
It  tapers  very  little  from  the  anterior  to  the  posterior  end,  which  seems  to 
terminate  rather  abruptly.  In  the  whole  length,  as  many  as  about  seventy-five 
or  seventy-six  segments  may  be  counted.  But  it  is  worthy  of  note  that  there 
are  only  half  this  number  on  the  dorsal  «V/e,  where  each  one  corresponds  to  two 
below.  As  seen  in  a  side  view  (the  specimens  being  flattened  by  pressure), 
the  downward  curved  ends  of  the  dorsal  scutes,  or  dorsal  half  of  the  segments, 
are  apparently  more  or  less  rounded,  while  each  of  these  pieces  supports  three  or 
four  small,  pointed  spines,  curved  a  little  backward,  and  arranged  so  as  to  form 
as  many  rows  along  the  back  of  the  animal.  Some  of  these  spines  are  seen  to 
give  off  a  small,  very  short  branch,  generally  on  the  anterior  side. 

On  the  under  side  of  the  body  there  are,  as  already  explained,  two  segments 
to  each  of  the  dorsal  scutes,  and  these  segments,  of  course,  are  scarcely  half 
the  size  of  those  above,  though  each  bears  a  pair  of  small,  slender-jointed  legs, 
about  0.25  inch  in  length,  in  the  specimen  nearly  4  inches  long,  of  the  typical 
species  E.  armigera.  So  far  as  can  be  made  out,  these  legs  show  at  least  five 
gradually  tapering  joints. 


*  In  the  second  volume  of  the  Illinois  Rnports  (p.  409,  pi.  82,  fig.  1  a,  6),  we  described 
and  illustrated  from  the  Morris  locality,  under  the  mime  Anihracerpes,  another  very  dif- 
ferent fossil,  which  we  were  at  that  time  somewhat  inclined  to  regard  as  a  Myriapod,  from 
the  fact  that,  in  some  of  Ihe  fragments,  we  thought  we  could  see  faint  impressions  of  what 
might  have  been  very  small,  weak  legs.  Prof  Scudder  hns,  however,  since  expressed  the 
6piuion,  in  a  pnper  published  in  the  fifth  volume  of  the  Geological  Magazine,  p.  216,  on 
the  Fossil  Insects  of  North  Araeiica,  that  this  is  more  probably  a  worm;  and,  as  some 
other  specimens  we  have  since  seen  show  no  traces  of  legs,  we  agree  with  him  in  thid 
opinion  that  it  is  most  probably  a  worm. 

In  speaking  of  this  fossil  as  '*this  po-called  Myriapod,"  we  have  no  doubt  but  it  waa 
unintentionally  that  Prof  Scudder  omitted  to  explain  that  we  did  not  positively  refer  it 
to  that  group,  but  merely  spoke  of  it  as  **a  fossil,  the  relations  of  which  have  not  been 
very  clearly  determined,"  but  which  we  wore  *'rathor  inclined  to  view  as  a  Myriapod."  In 
describing  the  genus  under  the  heading  Myriapoda^  we  also  prefixed  a  query,  in  order 
farther  to  express  our  doubts,  and  to  prevent  any  one  who  might  not  read  over  our  remarks 
from  supposing  we  had  decided  it  to  be  a  Myriapod. 
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la  some  of  the  spMimeni,  the  smaller  lower  segmenta  ehow  some  appearsnees 
of  openings  like  spiracles.  These,  howerer,  appear  to  exist  in  eaek  one  of  the 
lower  parts  or  each  segment.  A  still  larger  and  more  rounded  openiog,  or  pit,  is 
alsoseea  jnst  below  each  of  the  latter,  and  ma/be  the  point  of  attachment  of  the 
legs.  In  the  specimen  represented  b;  fig.  A,  as  well  as  in  that  from  which  fig.  C 
was  drawn,  it  will  be  observed  there  are  also  ronnd  pits  or  perforations  (x  x)  in  the 
larger  dorsal  scutes.  These  ere  caTities  left  in  the  matrix  by  spines.  In  order 
to  noderatand  this,  however,  it  is  necessary  to  bear  in  mind  that  the  Epeciroeoa 
are  altogether  mere  imprationt  left  in  the  matrix.  On  comparing  figures  A  and 
C,  it  will  be  obaerred  that  there  are  more  of  these  pits  in  the  former  than  in  the 
latter,  and  other  differences  that  might  seem  to  indicate  that  the;  belong  to 
very  .different  species.  These  difierenoes,  however,  we  are  rather  inclined  to 
believe  due  to  the  different  manner  in  which  the  specimens  have  been  crvshed, 
and  the  fact  that  the  specimen  represented  by  figure  C  is  pressed  nearly  flat, 
while  the  other  retained  more  of  its  natural  convexity,  and  likewise  shows  more 
of  the  dorsal  side  and  less  of  the  smaller  ventral  segments. 

Under  a  magnifier,  the  surface  of  all  the  specimens  shows  a  miontely  gran- 
ular appearance,  represented  by  the  little  enlargement  figure  B.  As  these 
granules  are  seen  on  the  surface  of  moulds  or  impressions  lefl  in  the  matrix, 
they  indicate  the  presence  of  a  minutely  pitted  marking  on  the  fossil  itself. 

Localky  and  potition :  Lower  part  of  true  Coal  Measures,  Mazon  creek, 
Grundy  county,  Xllinois. 


EUPHOBERIA  ?  ?   MAJOR,  M.  and  W. 
Euphebtria  major  H.  ind  W.,  I86S.     Am.  Jour.  Soi.,  vol.  XLT,  p.  18. 

This  name  was  proposed  by 
OS  for  a  much  larger  fossil 
than  the  typical  speciea  of  the 
genua,  thongh  we  unfortn- 
nately  yet  know  it  only  from 
mere  fragments,  one  of  the 
best  of  which  is  represented 
by  the  annexed  cut.  If  as 
long  in  proportion  as  the  other 
species,  it  probably  attained  a 
length  of  12  to  16  inches,  and 

must  have  presented  a  formi- 

Ont  of  a  triiemmit  coDsLatlng:  of  bIi  of  tbfl  dorail  Bcntea,  and     <   i.  nn.         i 

p«ta  of  two  athfln.wllh  one  of  the  dona]  eplii«(e}  broken  iDd    OaDle  appearance.    Ibe  nOde- 
Ijiiig  Id  Ibe  Dutrii:,    Tbe  aad«  (n)  vg  evideDtlTiiDiDB  buea.     i.,  .  i     ji      • 

toBM  of  OuingstnttT.  below.  like  prominences,  marked  «  in 

the  figure,  are  evidently  the  bases  of  spines  that  have  bean  broken  away.    One 
of  these,  however,  is  seen  lying  in  the  matrix  at  the  point  marked  s.    Another 
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specimen  (not  figured)  shows  a  direct  yiew  of  the  dorsal  side,  compressed  fiat. 
In  this,  traces  of  two  rows  of  these  node-like  prominences  are  seen  along  the 
middle,  while  a  row  of  spines  can  he  seen  projecting  out  into  the  matrix  on 
each  side. 

This  latter  specimen  so  nearly  resembles  a  fossil  figured  by  Mr.  Salter  in  the 
Quarterly  Journal  of  the  Geological  Society  of  London,  vol.  XIX,  p.  84,  fig.  8, 
from  the  Stafibrdshire  Coal  Measures,  under  the  name  Eurypterus  f  (ArthrO' 
pleura)  ferox^  that  we  can  scarcely  entertain  a  doubt  that  they  are  congeneric. 
Indeed,  if  it  were  not  for  the  fact  that  the  species  ferox  has  its  spines  each 
provided  with  three,  instead  of  two,  prongs,  we  would  even  suspect  that  our 
specimens  might  possibly  belong  to  the  same  species.  Mr.  Salter  thought  his 
specimen  probably  a  part  of  the  central  lobe  of  a  trilobate  Eurypterus,  or  some 
allied  genus,  an  opinion  he  would  not  have  entertained  for  a  moment  (provided 
we  are  right  in  our  suggestion  respecting  its  relations  to  our  fossil)  if  he  had 
seen  a  specimen  showing  a  side  view  of  even  a  few  of  the  segments,  with  their 
legs  attached.  At  any  rate,  our  fossil  is  certainly  distinct  from  the  genus 
Arthropleura  of  Jordan  and  von  Meyer,  which  is  almost  beyond  doubt  a  crusta- 
cean. 

This  larger  type,  for  which  we  have  proposed  the  specific  name  major,  not 
only  differs  in  siser  from  the  typical  species  armigeray  but  also  presents  the 
marked  difference  of  having  its  dorsal  scutes  much  shorter  and  deeper,  in  pro- 
portion to  their  sise.  Indeed,  as  we  are  not  positively  sure  that  it  has  two 
segments  below  for  each  one  of  the  dorsal  scutes,  we  are  by  no  means  clearly 
satisfied  that  it  belongs  to  the  same  genus  as  the  armigera,  or  that  it  may  nol 
even  be  much  more  widely  removed  from  that  type.  It  is  therefore  only  pro- 
visionally that  we  have  placed  it  in  this  genus.  This  appearance,  however, 
may  possibly  be  in  part  due  to  the  oblique  manner  in  which  the  specimen  has 
been  compressed  in  the  matrix. 

If  other  specimens  should  be  found,  showing  it  not  to  agree  with  the  typical 
species  of  the  genvs  Euphoheria,  in  having  two  segments  below  for  each  one 
above,  it  will  of  course  have  to  be  removed  from  that  genus,  in  which  case  it 
might  be  called  Acaniherpestes. 
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ARACHNID  A. 

PULMONARIA. 
Gends  EOSCOKPIUS,  M.  and  W.,  1868. 

(Am.  Jour.  Sei.  and  Arts  (2.1  spr.),  vol    XI.V,  p.  SB.)  . 

EoscoRPius  CARBONARius,  M.  and  W. 

BulliUtfr  carboTtariia,  Ueek  and  1 


1868.     Ifti 

1  p.  !1. 

Tin: 

nnlj'  fpQoim;.'[j  of  ihis  fossi 

jcl 

known 

to  ua  consists  of  a  cast 

•nd 

mould 

as  revealcil  in  splitting  oj 

en. 

eoiicrcllitn.  It  jsliuws  iii,>,t  of  the 
ceplialotlioruxHod  uiaudiblca  ia  eome- 
nhat  c^ll^llcd  condiiioD,  the  dorsal  side 
of  the  seven  abdomind  Eegments,  sod 
three  of  those  of  the  tail,  all  in  place. 
Also  four  of  the  legs  oa  one  gidc,  and 
one  on  tlie  other,  wiih  one  of  the  pecu- 
liar comb-like  organs,  churacterisiic  ef 
the  family  Sror/iioiiiilir;  the  latter  bo- 
iii<;  detached  and  lying  in  the  matrix 
near  the  side  of  the  abdomeo. 

The  cephaloihorux  Beems  to  be  sub- 
quadrangular  in  form,  Eomewhat  irider 
behind  than  long,  the  breadth  being 
awinjriiM  (orfcmartu*.  about  0.45  inch.     Unfortunately  it  is 

tbe°i>odj™™«J^  «uuJ!,'ed''io"huw^  in  a  condition  to  show  the  oeelli, 

Erwi?idfL™«m^'eai'^P^?m)'S»£mbie'^  nor  Can  we  see  whe^ther  or  not  ita  anto- 
?Min'mM*«"M4l™°otiie*^b^''i""^  ^^S^  "  cmarginate.     It  ehowB  a 

minute  marginal  line  behind,  from  near  which  there  originates  a  diatinct  mesial 
furrow,  which  extends  forward  to  near  the  middle,  where  it  is  intersected  by,  or 
rather  bifurcates  into,  two  oblique  furrows,  with  the  prominence  for  the  mesial 
ocelli  between  them.  Two  other  rather  deep  lateral  furrows  extend,  one  on 
each  side,  from  the  posterior  end  of  the  mesial  one,  obliquely  outward,  near 
the  posterior  margin.  The  surfuce  is  ornamented  with  irregular  scattering 
granules,  mostly  upon  the  prominences  between  the  furrows.  The  mandibles 
are  stout,  and  arranged  as  in  the  Srorjiionu/x,  but  appear  to  be  without  teeth 
or  serrations.  The  movable  finger  is  curved  and  sharp  at  the  point.  The  legs 
are  rather  stout,  with  most  of  the  divisions  long.     Palpi  unknown. 

The  abdomen  is  a  little  more  than  twice  the  apparent  length  of  the  cepbalo- 
thorax,  or  about  0.90  Inch  in  length,  and  O.GO  inch  in  breadth.    Its  segments 
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gradually  increase  in  their  antero-posterior  diameter,  from  the  front  one  back- 
ward to  the  seventh,  which  is  about  twice  and  a  half  as  long  as  the  sixth  or 
largest  of  the  others  G>eing  0.35  inch  long,  and  0.48  inch  wide),  subtrigonal  in 
form,  with  the  posterior  angle  broadly  truncated  for  the  attachment  of  the  tail, 
and  the  anterior  lateral  angles  a  little  rounded.  The  six  shorter  abdominal 
segments,  especially  the  anterior  ones,  have  their  front  margin  more  or  less 
sinuous  along  the  middle,  and  their  lateral  extremities  more  or  less  rounded. 
They  all  have  the  surface  a  little  granular,  the  granules  being  very  small  and 
arranged  mainly  along  the  posterior  margin.  The  last,  or  subtrigonal  one,  also 
has  on  its  posterior  half,  near  the  middle,  two  longitudinal,  parallel  rows  of 
minute  pits  or  punctures  (p  of  cut). 

Of  the  tail,  only  the  anterior  three  segments  are  preserved  in  the  specimen. 
These  show  that  it  was  rather  stout,  but  as  distinct  from  the  abdomen  by  its 
sudden  contraction  in  breadth,  and  in  the  form  of  its  segments,  as  in  the  exist- 
ing Scorpions.  Its  segments  measure  as  folFows :  first  one,  0.26  inch  in  length, 
and  0.24  inch  in  breadth;  second,  0.34  inch  in  length,  and  0.22  inch  in  breadth; 
third,  0.37  inch  in  length,  and  0.18  inch  in  breadth.  They  are  all  oblong  in 
form,  more  or  less  nearly  rectangular  at  their  ends,  and,  as  near  as  can  be 
determined  from  a  flattened  specimen,  apparently  provided  above  with  three  or 
more  longitudinal  rows  of  granules,  and  some  scattering  ones. 

The  single  detached  comb-like  organ  (c),  seen  lying  in  the  matrix  on  the  lefl 
side  of  the  abdomen,  shows  some  eleven  or  twelve  of  the  little  laminae  or  divi- 
sions, but  apparently  had  more,  as  it  is  incomplete,  at  least  at  one  end. 

Although  the  discovery  of  such  a  type  in  our  Coal  Measures,  even  in  the 
mutilated  condition  of  our  specimen,  Is  one  of  much  interest,  it  is  greatly  to  be 
regretted  that  its  condition  is  such  as  to  show  no  traces  of  the  eyes,  either 
lateral  or  mesial,  or  of  the  palpi  and  terminal  portions  of  the  tail,  since  these — 
especially  the  eyes — are  the  very  parts  upon  which  generic  distinctions  are  based, 
by  most  naturalists,  who  have  investigated  the  existing  Scorpions.  Conse- 
quently, we  are. left  entirely  without  the  means  of  deciding  which  of  the  known 
genera  it  would  fall  into,  if  not  a  new  generic  type.  Its  general  form,  however, 
the  structure  *of  its  mandibles,  and  particularly  the  possession  of  the  peculiar 
comb-like  organs,  leave  little  doubt  in  regard  to  its  belonging  to  the  family 
Scorpionidse,  as  defined  by  the  generality  of  authors. 

On  comparison  with  the  only  other  true  Scorpion  known  to  us  from  the  Car- 
boniferous System  (  Cyclophthalmus  senior,  from  the  Coal  Measures  of  Bohemia), 
it  will  be  found  to  differ  remarkably  in  having  its  tail  as  distinct  from  the 
abdomen,  in  form  and  breadth,  as  in  the  modern  Scorpions  (with  which  it  agrees 
well  in  general  appearance,  so  far  as  its  parts  are  known),  instead  of  having  its 
abdomen  passing  imperceptibly  into  the  tail,  without  any  well  defined  change 
in  the  form  of  its  segments. 

• 
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AlthoQgli  our  specimen  does  not  retain  (excepting  in  a  cmslied  condition) 
tlie  anterior  part  of  the  cephalothorax,  and  therefore  shows  no  traces  of  the 
eyes,  it  is  evident  they  could  not  have  been  arranged  in  a  large  circle  around 
the  central  prominence  for  the  mesial  pair,  as  is  said  to  be  the  case  in  Qycloph- 
thahnnsy*  since  the  posterior  two-thirds  of  the  oephalothorax  is  well  preserved, 
and  would  include  more  than  half  of  the  circle  of  eyes,  if  they  were  arranged 
as  in  that  genus. 

A  comparison  with  the  recent  Scorpions  has  led  us  to  think  it  most  nearly 
resembles,  in  general  appearance,  the  group  of  species  usually  included  in 
Leach's  genus  BxUhus.  In  size,  and  proportions,  as  well  as  in  the  furrows  of 
the  oephalothorax  and  some  other  characters,  we  have  thought  it  resembles 
BiUhus  hirmtusy  of  Wood,  from  California,  more  nearly  than  any  other  known 
American  recent  form;  in  which  opinion  Prof.  Wood  concurs  with  us,  after 
examining  a  sketch  we  sent  to  him.  From  these  points  of  general  resemblance, 
and  the  necessity  for  some  name  by  which  the  fossil  can  be  conveniently  re- 
ferred to,  we  proposed  to  designate  it,  provisionally,  until  specimens  can  be 
'  found  showing  the  generic  characters,  its  Buthusff  carbonariusy  but  at  the 
same  time  suggested  for  it,  in  case  it  should  be  found  to  be  the  type  of  a  new 
genus,  the  name  EoscorpiuSf  in  allusion  to  its  early  appearance  in  time.  Some 
eminent  Naturalists,  however,  do  not  admit  the  more  recent  subdivisions  of  the 
old  Linnsean  genus,  Scorpio,  as  distinct  genera,  and  if  their  views  should  be 
sustained,  our  type  would  almost  certainly  be  included  in  that  genus,  and  have 
to  be  called  Scorpio  carhonartus.  Its  strict  identity  with  any  existing  genus, 
however,  is  very  improbable. 

This  is  the  first  Scorpion  ever  found  in  the  Carboniferous  rocks  of  America, 
and,  so  far  as  we  know,  the  first  example  of  the  true  Scorpunddsty  yet  found  in 
rocks  of  that  age  anywhere.  For  this  unique  specimen  we  are  indebted  to 
Mr.  M.  Prendel,  of  Morris,  Grundy  county,  Illinois,  who  found  it  on  Maxon 
creek,  in  that  county,  in  the  lower  part  of  the  true  Goal  Measures. 

*  See  Buckland'B  Bridgew&ter  Treatise,  vol.  II,  pL  46,  fig.  8. 
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Genus  MAZONIA,  M.  and  W. 

(From  iUzoii,  the  name  of  tbe  Btream  on  which  ao  minj  of  these  ar^cnlate  foHila  have 
been  ronnd.) 

Mazonia  Woodiana,  M.  and  W. 

The  only  speoimen  of  the  type  of  this 
jj  propowd  genua  and  speoies  yet  knovn, 

^_f^i\  is  in  a  ornslied  oondition,  and  of  oouree 

/^SSSf^^^  b'"'^  ^^*-  ''e*  of  its  obaraotera.  Its 
oepfaalotborax  ifl  aoderat«ly  oonvez,  of 
a  sab-qoadraDgnlar  form  (its  length  be- 
ing about  0.44  inch,  and  its  breadth 
0.41  inch),  with  ronaded  anterior  late- 
ral marf^DS,  and  the  anterior  margin 
transversely  tniDcat«d  on  each  side  of  a 
small  triangatar  mesial  projection.  Its 
posterior  lateral  re^ons  slope  off  ab- 
ruptly from  an  obsoare  ridge  extending 
obliquely  forward  and  oatward,  from 
the  middle  of  the  posterior  mar^n, 
to  a  point  near  the  middle  of  each  side, 
the  sloping  surface  being  marked  by  a 
FiK.A.   sboTiiiBttie  cepiuiotiionz,iTithpoi-  few  Very  minate  irreenlarlv  aoatterine 

tIaiuortli«*bdoinriialMgi>wiiUlii>n>taedcoD-  ,  „  .  . 

dition;  uidpuiaaranac^thspalpl.    (NM.iiis.)  granules.      From  near  the  posterior  mar- 
.^j»i!,«^o_foj»gji«Jj«  p„^  ,  „„i,,  ft„„  ,^„j,  f„„.^^ 

jTtSr»*..  "■''"'"e  »''  'i"i»"»8  "pWiJ  '■>  «■• 

louiormx,  oniu^d  two  driwMr*,  •oms  parti  of  front,  where  it  occQpies  aboot  one-third 

tbe  margin  belag  reacorad. 

Fig.D.  Bide  T)aw  of  Mma.  of  the  entire  breadth,  and  IS  partly  filled 

by  the  ocaliferons  prominence,  which  is  the  most  elevated  part,  and  bears  on 
each  side  a  large  eye.  These  mesial  eyes  (the  only  ones  known,  or  believed  to 
exist)  are  circular,  convex,  about  seven  to  eigbt-hnndredths  of  an  inch  in  - 
diameter,  aftd  arranged  for  looking  obliquely  forward,  outward  and  upward. 
They  are  each  surrounded  by  a  ridge,  and  so  much  elevated  as  to  be  seen 
almost  entirely  above  the  snrfaoe  of  the  oephalothorax  on  each  side.  JVo  tracet 
of  hteral  eya  can  be  seen  in  the  specimen,  even  by  the  aid  of  a  magnifier, 
although  the  anterior  lateral  margins  (particularly  on  one  side)  are  well  pre- 
served. 

The  abdomen  measures  about  1.32  inobes  in  length,  and  near  0.56  inch  in 
breadth,  as  seen  in  ita  crushed  oondition.  There  appear  to  be  at  least  seven 
segments,  with  just  space  enough  between  the  anterior,  or  seventh  one  seen, 
and  the  oepbalotborax,  for  an  eighth  one.    Excepting  the  posterior  one  (which 


anlargsd  aboDt  two  dlanwtar^ 
cjea  on  iha  eldsa  of  tba  nwilBi 
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is  ornamented  on  the  central  region  of  the  posterior  half  with  small  granules, 
some  of  which  are  arranged  in  longitudinal  rows),  these  segments  seem  to  be 
smooth.  The  exact  outline  of  the  posterior  segment  is  not  clearly  seen  in  the 
specimen,  though  it  has  evidently  very  nearly  the  sice  and  form  represented  in 
figure  A.  In  clearing  away  the  matrix,  its  posterior  margin  was  seen  to  be 
truncated,  as  if  for  the  attachment  of  a  stout  tail,  but  in  trying  to  work  away 
more  of  the  matrix,  its  margin  was  broken  away,  so  that  it  does  not  now  show 
the  truncated  edge  so  clearly  as  represented  in  the  figure.  Its  lateral  margins 
are  somewhat  flattened.  No  traces  of  the  tail  are  preserved,  the  concretion 
being  too  small  to  have  included  it 

Just  in  front  of  the  cephalothorax,  extending  obliquely  forward,  and  out- 
ward to  the  right,  a  part  of  apparently  one  of  the  palpi  is  seen  in  the  matrix. 
Unfortunately,  however,  its  terminal  portion  is  broken  away.  It  seems  to  have 
been  long  and  slender.  At  the  inner  end,  there  appears  to  be  but  one,  though 
there  may  be  two,  short  joints,  and  beyond  these,  there  are  two  long  slender 
ones,  of  the  size  and  form  {as  flattened  in  the  matrix)  seen  in  figure  A.  An 
obscure  impression  of  a  part  of  one  of  the  legs  is  also  seen  farther  back,  extend- 
ing out  from  the  right  side. 

The  portions  of  the  figure  A  represented  in  continuous  lines,  can  be  made 
out  with  a  reasonable  degree  of  confidence  in  the  specimen,  while  the  portions 
restored  are  represented  in  dotted  lines.  It  is  proper  that  we  should  state, 
however,  that  the  little  triangular  mesial  projection  of  the  anterior  margin  repre- 
sented  in  figure  A,  was  actually  seen,  though  reprea^nted  with  dotted  margins, 
because  it  was  afterwards  broken  away  in  attempting  to  clear  away  the  matrix. 

It  is  possible  that  this  form  may  be  more  nearly  allied  to  the  last  than  would 
appear  from  the  examination  of  the  specimens  yet  found,  especially  as  we  at 
this  time  know  nothing  of  the  nature  of  the  eyes,  in  the  first  described  type, 
ihe  anterior  portion  of  the  cephalothorax  of  which  is  wanting  in  the  only  speci- 
men known.  From  the  apparent  form  of  the  abdomen,  however,  of  the  type 
under  consideration,  and  its  apparent  greater  number  of  segments,  as  well  as 
firom  the  diffierences  seen  in  the  ridges  and  furrows  of  the  cephalothorax,  we 
are  inclined  to  think  these  types  will  be  found  to  be  widely  distinct.  Indeed, 
ihe  general  close  resemblance  of  the  type  of  Eoscarpius  to  the  modem  true 
Scorpions,  would,  from  analogy,  lead  to  the  conclusion  that  it  probably  has  late- 
ral eyes,  while  the  presence  in  the  type  under  consideration,  of  only  the  mesial 
pair,  as  well  as  its  apparent  number  of  abdominal  segments,  lead  us  to  suspect 
ihat  it  may  be  found  to  combine  some  of  the  characters  of  the  Pseudo-scor- 
pions with  those  of  the  true  Scorpions.  These  questions,  however,  can  hardly 
be  settled  by  such  specimens  as  have  yet  been  found. 

The  form  under  consideration  appears  to  be  more  widely  removed  from 
modern  types  than  that  for  which  we  have  proposed  the  name  EoscorpiuSy  none 
of  the  existing  true  Scorpions  being,  we  believe,  without  lateral  eyes.    It  is 


FOSSILS  OF  THE  GOAL  MEASURES.  565 

barely  possible  tbat  oar  type  may  have  possessed  very  minute  rudimentary 
lateral  eyes,  though  we  have  been  unable  to  find  any  traces  of  them  after  fre- 
quent careful  examinations,  in  various  lights,  by  the  aid  of  good  magnifiers. 
The  large  size,  elevation,  direction  and  anterior  position  of  the  mesial  pair, 
would  also  favor  the  conclusion  that  there  were  no  lateral  eyes. 

We  take  pleasure  in  naming  this  interesting  fossil  in  honor  of  Prof.  H.  C. 
Wood,  of  Philadelphia,  who  has  given  more  attention  to  the  recent  Scorpions 
and  Myriapoda  than  perhaps  any  other  person  in  this  country. 

For  the  specimen  on  which  this  description  is  based,  we  are  indebted  to  Mr. 
8.  S.  Strong,  of  Morris,  Illinois. 

Locality  and  position :  Mazon  creek,  Qrundy  county,  Illinois ;  from  the  lower 
part  of  the  true  Coal  Measures. 


Note  on  the  oemcjs  PaUsoeampa. — ^Tbe  only  specimen  of  this  fossil  known,  at  the  time 
it  was  described,  did  not  show  the  subtUmce  of  the  little  hair-like  bodies  projecting  from 
it  in  densely  packed  tufts,  but  only  casts  and  moulds  of  them,  composed  of  the  same  ferru- 
ginous material  as  the  matrix.  This  specimen  was  unfortunately  destroyed  by  a  fire  at 
Morris,  along  with  many  other  valuable  fossils  belonging  to  Mr.  Even,  from  the  Mazon 
creek  locality.  Recently,  howeyer,  a  much  better  specimen  of  it  has  been  found  at  the 
same  place ;  and,  on  examining  it  under  a  good  magnifier,  we  find  that  the  hair-like  bodies, 
although  appearing  very  slender,  to  the  unassisted  eye,  are  really  little  rigid  co^MrreoiMaptnef, 
distinctly  stouter  than  the  hairs  usually  seen  on  Caterpillars,  and  without  any  traces  of 
the  minute  lateral  barbs  generally  characterizing  the  same.  In  addition  to  this,  these 
little  delicate  spines  show,  under  a  strong  magnifier,  in  a  cross  light,  very  regular,  longi- 
tudinal, microBoopio  striae,  much  like  those  often  seen  on  the  spines  of  Echinoids,  though 
its  body  was  evidently  soft,  rather  slender,  and  without  any  calcareous  or  other  kind  of 
hard  covering. 

'  Not  having  at  hand,  for  examination,  any  of  the  seta  of  the  Annelids,  we  wrote  to  Dr. 
Packard,  of  the  Peabody  Academy  of  Sciences,  informing  him  of  the  results  of  our  farther 
examinations  of  the  apparent  hairs  of  PaUdocampa^  and  making  inquiries  in  regard  to  the 
microscopic  appearance  of  the  setsB  of  worms — such,  for  instance,  as  those  of  AphrodUa, 
Dr.  P.  was  kind  enough  to  make  the  examination,  and  writes  that  he  finds  the  long,  silky 
hairs,  from  near  the  head  of  JphrocRta^  to  show,  under  a  magnifier  of  about  fifty  diameters, 
fine,  regular,  longitudinal  striee.  « 

From  these  facts,  it  seems  very  improbable  that  PalcBoeampa  is  a  Caterpillar,  but  that 
it  is  more  probably  a  worm,  as  suggested  by  Professor  Scudden  If  farther  ex^inations 
should  confirm  this  view  of  its  affinities,  and  the  name  Palceoeampa  should  therefore  be 
considered  objectionable,  it  might  be  called  Detmacanthua,  in  allusion  to  the  fasciculated 
character  of  its  delicate  needle-like  spines. 


SUPPLEMENT  TO  DESCRIPTIONS  OF  ARTICTIUTES. 


DESCRIPTIONS  OF  FOSSIL  INSECTS, 

POUND  ON  MAZON  CREEK.  AND  HEAR  MORRIS,  QRXJNDT  CO.,  ILL. 

Bt  S&huel  H.  Sccddeb. 

Thi  fossil  iDaectB  of  the  iron-stone  nodalea  of  Muon  creek,  were  first  made 
knovn  b;  Prof.  Dana,  ander  the  names  of  Miamia  Bronioni  and  Hemerwtia  occf- 
dentoHg.  These  two  species  of  Nearoptera  were  afterwards  shown  by  me  to 
form  typOB  of  new  families,  which  I  called  Palmopterina  and  Hemeritttna.  The 
Palicopterina  are  now  represented  bj  two  additional  speoiefl,  one  belonging  to 
Miamia,  and  the  other  to  a  distinct  genos.  The  two  specimens  before  ma, 
with  win^  better  preserved  than  in  the  individoal  of  Mianua  Brontotii,  prove 
that  my  delineation  of  the  oonjectoral  parts  of  the  wing'etrnotnre  of  the  PaUe- 
oplerina  was  in  part  erroneous,  and  give  evidenoe  of  a  closer  relationship  of  the 
I^tlmoplmna  to  the  ancient  Termitina  than  I  had  snpposed  possible.  A  re- 
vised description  of  the  essential  features  of  the  wing  will  be  given  at  another 
time. 

I.  For  the  new  species  of  Miamia,  I  propose  the  specifiq 
same  of  Danse  (fig.  1).  It  is  a  little  (fonr-fifthe)  smaller  than 
M.  Bromoni.  The  ^riueipsl  veins  of  the  oostal  half  of  the 
npper  wing  do  not  divaricate  so  widely,  nor  in  exactly  the 
same  manner  u  in  M.  Bronioni,  and  the  croos-veins  are  not 
rimilariy  sitnated.  These  differences  will  be  made  apparent 
by  the  figure.  The  fossil  consists  munly  of  the  four  over- 
lapping vrings,  which  are  partially  obscured  in  the  middle,  and 
imperfect  at  the  base.  The  body  is  too  vogne  for  any  descrip- 
tion. A  fragment  of  one  of  the  legs  does  not  differ  from  that 
of  M.  Bronmniw  The  wings,  when  at  rest,  seem  to  oveireaoh 
the  abdomen  by  one-eighth  of  their  length. 
Kg.!- 
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n.  The  other  foswl  which  1  would  refer 
to  the  Palteoplerina  is  Chratota  lapidea 
(fig.  2).  The  genus  differs  from  Mamia  in 
the  shortness  and  rotundity  of  the  wings, 
and  in  the  very  striking  prominence,  in  the 
upper  wings,  of  the  vein  which  separates 
the  anal  field  from  the  remainder  of  the 
wing.  In  this  respect,  the  wing  tesemblea 
the  tegmina  of  some  Blattaria. 

This  speoies  has  short,  broad  and  well- 
rounded  wings.  Enough  of  them  remains  to 
enable  as  to  jadge  that  the  vena  teapvlaru 
throws  several  branches  downward,  com- 
menaing  before  the  middle  of  the  wing,  and  Fig.  %. 

that  it  occupies,  with  ite  branches,  the  upper  two-filths  of  the  upper  wing,  and 
perhaps  more  of  the  lower  one..  The  rMnainder  of  the  wing  is  mtuniy  occupied 
by  the  longitudinally  divaricating  branches  of  the  next  two  veiDS.  In  the  upper 
wing,  the  anal  area  (distinctly  Bet  off  from  the  remainder  of  the  wing)  occupies 
the  basid  portion  of  the  wing,  and  probably  extends  half  way  along  the  inner 
border.  The  breadth  of  the  hind  wing  is  8i  mill.;  the  estimated  length  of  the 
same  22  mill.  In  this  specimen,  also,  the  body  is  too  vagnely  defined  to  admit 
of  description,  but  the  wings  appear  to  reach  beyond  the  abdomen  by  at  least 
one-fourth  of  their  length. 

III.  A  third  insect  (fig.  3),  found  in  the  nodnles,  has  much 
the  appearance  of  a  small  wingless  Mantit,  bnt  is  very  : 
poorly  preserved.  It  is  13  mill,  in  length,  of  nearly  uni-  [ 
form  breadth  throughout,  with  the  anterior  outer  angles  of  I 
the  bead  produced  triangularly,  apparently  like  the  eyes 
of  an  Acanihopi.  The  ahdomen  la  best  preserved ;  it  is 
short,  the  terminal  six  joints  nearly  equal  (the  third  &om  "^  '- 

the  end  being  longest)  and  quite  distinct  It  is  regularly  curved,  and  termi- 
nates in  a  rounded  point,  with  no  trace  of  append)^.  The  legs  are  long.  Tha 
coxa,  femur  and  tibia  of  the  anterior  pur  are  nearly  equal,  similar,  vei^  brood 
and  short,  and  carinated  along  the  median  line.  Two  or  three  joints  only  of 
torsi  ore  visible :  these  are  of  about  the  length  of  the  tibia,  but  much  more 
'  slender,  and  poesihly  raptatorial.     The  hind  legs  are  similar,  but  the  tarsi  are 

Note.— The  flguni  of  tbUfowil  (No.  HI)  li  defeotive  Id  not  ihowiDg  the  joints  of  the  leg*. 
The  specimen  BhowB,  in  the  anterior  leg  on  the  left  side,  fire  distinct  jolnti,  about  O.OB  in«h 
In  lerigtb;  while  from  some  of  the  joints  a  tew  little  pita  may  be  seen  penetrating  tlie 
matrix,  whicb  appear  to  have  been  made  bj  apinea  anch  u  we  lee  aiong  the  legs  of  the 
awooiated  Cnutaceui  AeattAot^im,  at  whiob  we  were  inclined  to  tlUnk  this  might  be  a 
matilated  speoimen,  bat  Fn)£  Scndder  thinks  it  more  probablj  an  Inseot. 

r.  a  IL  and  A.  a.  W. 
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not  represented  on  the  atone.  The  middle  pair  of  ]»gt  are  vagne  and  broken. 
The  fore  legs  are  abont  8)  mill,  in  length.  The  affinitiea  of  this  insect  are  bo 
dnbioos  that  I  refrain  from  attaching  a  name  to  it,  until  other  specimens  are 
found  to  throw  light  npon  its  relationship. 

I  IT.  The  last  of  the  nodnle  Hpeoimena  (fie.  4)  is  perhaps  the  most 
interesting.  I  believe  tbo  remains  to  be  those  of  an  Arachnid. 
This  is  the  first  di8C0Tei7  of  a  fossil  spider  in  America,  and,  as 
&r  as  I  knov,  only  the  fourth  instance  of  the  oecnrrence  of  Arach- 
nidcB  in  carboniferons  strata.*  In  1835  and  1839,  Gorda  first 
fignred  two  species — one  &  tme  Scorpion,  the  other  a  gigantje 
Psendo-soorpion.  Recently,  Btemer  has  described  a  tme  spider, 
Fitf.  4.  under  the  name  of  Prolol^eoia.  Thns  the  three  known  carbonif- 
erons ArachnidcB  represent  three  distinct  families  of  Oetopods.  The  one  figured 
here  (^Architarhu  rotundatu*)  seems  to  belong  to  a  fourth  lamil;,  being  allied 
to  the  Phalariffidm  and  to  the  Pkrynidx.  In  its  fragmentary  state,  one  can 
scarcely  jndge  with  certainty  of  its  exact  relationship.  The  arrangement  of 
the  legs  accords  equally  well  with  both  families.  The  broad  attachment  of  the 
thorax  to  the  abdomen  is  a  phalangidan  characteristic,  while  the  uie  and  shape 
of  the  abdomen,  the  number  of  the  abdominal  segments  and  the  crowded  state 
of  the  central  {wrtions  of  the  basal  ones  indicate  closer  affinities  to  the  PhrynidiB. 
The  under  surface  of  the  thorax  and  abdomen  are  exposed  to  view,  together 
with  a  fragment  of  one  of  the  legs.  The  thorax  a  nearly  circular ;  the  arrange- 
ment of  the  oozte  uniformly  radiate;  the  two  joints  of  one  leg  are  of  equal 
length,  and  broader  at  the  apex  than  at  the  base.  The  abdomen  is  nearly  as 
broad  at  the  base  as  the  thorax;  it  broadens  close  to  the  base,  and  beyond  is 
ovate.  Tbe  first  abdominal  segment  is  scarcely  perceptible  at  the  sides,  rery 
lai^  in  the  middle,  crowding  downwards  the  four  succeeding  segments,  which 
are  short  and  bowed.  The  terminal  three  Begmeots  are  long  and  straight,  the 
last  having  just  at  tbe  tip,  but  on  the  under  anrface,  the  eiroolar  anal  opening. 
Laterally  all  the  segments  are  depressed,  and  thus  a  broad,  flat  border  is  formed 
on  either  side.  Length  of  the  specimen,  18}  mill.;  length  of  the  thorax,  8{ 
mill.;  breadth  of  the  thorax,  9  mill.;  greatest  breadth  of  the  abdomen,  9  mill.; 
length  of  the  longest  abdominal  segment,  \\  mill.;  length  of  one  leg-joint,  Z\ 
mill.;  breadth  of  the  flattened  ma^in  of  abdomen,  f  mill. 

Y.  Among  the  remuns  of  insects  sent  from  Illinois,  are  an  upper  wing  and 
a  frontal  shield  of  a  cock-roach,  both  apparently  belonging  to  the  same  species. 
The  venation  of  the  wing  difiers  so  much  from  any  of  the  living  or  extinct  forms 
known  to  me,  that  I  place  it  in  a  new  genus,  and  describe  it  under  the  name  of 
Xylacru  anthraci^hSa.  It  is  apparently  a  member  of  the  family  EptlampndtB, 
as  defined  by  Brunner.    Living  types  of  the  family  are  confined,  in  general,  to 

*  At  tbe  tims  thU  wag  written,  the  deBcriptioa  of  Eoteorpiut  earbonariut  had  not  been 
pDbliihed,  and  the  other  tjpe,  described  in  this  rolome  under  the  name  Momomo,  wm 
unknown. 
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Iiot  ooDDtries,  none  Laving  jet  been  discovored  in  America  nOTtb  of  Mexioo, 
in  Europe,  in  North  Africa,  or  in  any  of  the  Bonthern  parts  of  Asia. 

This  species  has  no  generic  relation  with  the  Carboniferous  Blattarta  hith- 
erto found  in  America,  nor  with  any  of  the  fossil  oook-ioaches  of  England, 
figured  by  Brodie  and  Westwood.  It  has  oloaer  affinities  with  the  Blattarim 
found  in  the  Carboniferous  Tocka  of  Saarbmok,  desoribed  by  Goldenberg,  and 
with  the  Wetdn  oock-roaches  figured  by  Germar.  Giebel,  in  his  Fauna  der 
Torwelt,  has  grouped  all  the  Carboniferous  species  under  Blatta  and  Blaltina. 
Heer,  in  his  review  of  the  fossil  cock-reaobes,*  has  brought  the  species  of  the 
Goal  Measures  under  three  divisions  of  the  genus  BlatUna.  Our  present  species, 
and  both  of  those  previously  known  in  America,  belong  to  his  first  section,  in 
which  the  interspaces  in  the  wing  are  broken  up  by  stnught  cross-veins,  form- 
ing quadrangular  ctslls ;  t  but  the  differences  in  the  mode  of  divarioation  of  the 
veins  seen  in  the  species  grouped  under  that  section,  seem  to  me  to  indicate 
the  presence  of  several  genera  wrongly  associated  under  one  name. 

The  wing  (fig,  5),  which  is  a  right  upper  one,  almost 
perfectly  preserved,  is  large  and  broad,  its  inner  border 
nearly  straight,  bent  abruptly  at  the  inner  angle;  the  outer 
border,  regularly  curved,  meets  the  inner  border  so  as  to 
form  a  somewhat  produced  apex  (the  extremity  is  defec- 
tive). The  inner  field  of  the  wing  is  pretty  large,  swollen, 
separated  from  the  rest  of  the  wing  by  a  deep  suloation, 
and  extends  along  the  inner  border  for  about  two-fiflhs  of 
its  length.  It  is  filled  with  re2;ular,  prominent  veins,  all 
of  which  terminate  independently  and  at  regular  distances 
along  the  inner  border.  The  other  veins  of  the  t«^mina 
are  spread  almost  uniformly  and  somewhat  fan-shaped  over  tig.  s. 

the  rest  of  the  wing,  forming  no  very  prominent  ridge  or  line  of  demarcation 
along  the  median  line.  The  interspaces  are  divided  rather  regularly  by  incon- 
spiouous  straight  cross  lines.  Length  (estimated),  28}  mill.;  greatest  breadth, 
13i  mill. 

The  pronotal  shield  (fig.  6}  occurs  upon  another  piece  of  shale. 
It  is  quite  perfect,  and  of  a  siie  rendering  it  possible  to  suppose  i 
that  the  shield  and  the  wing  belonged  to  the  same  individual. 
Both  the  anterior  and  posterior  borders  are  well,  regularly  and       pig.  g, 
nearly  equally  rounded.     The  sides  are  straight,  but  so  strongly  convergent 
anteriorly  that  the  pronotum  is  nearly  twice  as  broad  behind  as  in  front.    The 
posterior  border  has  a  narrow,  slightly  raised  edge ;  the  surface  is  only  a  little 

*  TierCeljahrstcbrift  der  aaturfoncheadeD  Geuellichart  in  Zurich,  ii,  Sl6. 

I  The  odIj  Bpecies  in  his  wcond  group  (£/aJlina  yraeilit,  Oold.)  Id  which  the  principal 
v«inB  of  th«  wing  are  united  at  the  baie,  tppeara  to  belong  properlj  to  the  Ar«t  auction — 
Ooldenbeig'B  figure,  on  which  it  is  baaed — being,  without  doabt,  inaccnratelf  drawn. 
—72  Ostoboc  e,  19C8. 
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oonrex,  oearlj  smooth,  with  a  few  minat«,  t»tiii7erBe  and  loDgitudinal  linefl. 
Width  between  posterior  angles,  16  mill;  width  between  anterior  BOgles,  9i 
mill.;  greatest  length,  12  mill.  The  two  last  named  apecimens  are  from  Col- 
ob eater,  Illinois. 

Among  the  fossil  insects  found  in 
the  iron-stone  concretions  of  Morris, 
Illinois,  which  I  have  been  permitted  - 
to  examine,  throagh  the  kindness  of 
Prof.  Wortben  and  Mr.  Leo  Lesque- 
renx,  is  the  following  very  remarkable 
form: 

The  fragment  (fig.  No.  7)  repvesenta 

a  wing — apparentl;  an  npper  one — of 

a  neuropteroae  insect.     It  b  gigantic 

in  siie,  very  broad,  with  distant  ner- 

vnres,  simple  infreqnent  dirarioations, 

Ttg-l.—ibgaiheniitmimpiiifilatam.  and,   in   the  ooter  half  of  the  wing, 

which  alone  is  presented,  a  cross  nenration,  oompoaed  solely  of  most  delicate 

and  irregular  veinlets.     I'he  wing  is  also  furnished  with  a  great  number  of 

larger  and  smaller  discolored  spots,  the  surfaces  of  the  larger  ones  irregularly 

eleTated. 

The  vena  medtaatina  is  nmple  and  atrught.  The  vena  teaptdaru  sends  out 
two  branches  from  its  upper  side,  the  first  of  which  does  not  reaob  the  border, 
but  loses  itself  in  a  congeries  of  minute  veins ;  while  the  seoond,  braoohing 
again  quite  near  its  origin,  supporiB  the  tip  of  the  iring.  The  vena  externa 
media  occnpies  the  middle  third  of  the  wing,  and  divides  once  near  the  base. 
Each  branch  is  quite  straight,  and  forks  again — the  npper  one  a  little  nearer 
the  border  than  tbe  second  divarication  of  the  vena  leapularit;  the  lower,  still 
nearer  to  the  margin.  The  vena  inlerno  media  divides  several  times,  the  upper- 
most branches  forking  again  just  inside  of  the  border.  The  vena  anaUi  does 
not  appear  on  the  fragnient. 

There  are  six  larger  round  or  squarish  spots.  Four  compose  a  bent  row,  a 
little  beyond  tbe  middle  of  the  wing;  three  (sub-parallel  to  the  outer  border 
forming  a  nearly  straight  line,  while  tbe  lowest  is  turned  inward,  at  a  little 
more  than  a  right  angle.  The  uppermost  spot  occurs  in  the  interspace  between 
tbe  vena  teaptdarii  and  extemo  media  ^  the  others  follow  in  succeeding  inter- 
spaces.  The  fiflh  and  sixth  large  spots  are  found  in  tbe  same  interspaces  with 
the  upper  two  of  tbe  inner  row,  and  are  situated  about  half  way  between  them 
and  the  border.  The  smaller  spots  appear  to  be  less  regularly  distributed; 
they  are  usually  round,  but  sometimes  oval  or  elongated.  There  arc  three  at 
equal  distances  from  each  oiher  in  the  lower  outer  interspace  formed  by  the 
branches  of  the  vena  tcapalarii.  One  occurs  just  within  and  above  tbe  inner 
of  three  just  mentioned,  and  one  near  the  angle  of  the  last  divarication  of  the 
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vena  leapi^rit.  There  are  two  between  the  forks  of  the  oppei  branch  of  the 
vena  extemo  media,  two  between  the  forks  of  the  lower  branch  of  the  sacoe, 
and,  in  the  interspace  between  the  branohes,  one  spot  ia  found  close  to  the 
margin.  Two  larger  and  elongated  spots  occur  in  the  Hatne  interspace  with  the 
lowest  of  the  fonr  large  spots,  and  three  eqaidifitanc  roand  ones  in  the  next 
interspace  below.  In  the  succeeding  interspace,  probabl;  about  half  way  be- 
tween the  base  and  the  outer  border,  there  is  a  small  oval  spot.  Finally,  two 
faint  ones  are  situated  upon  and  beneath  each  of  the  branches  of  the  vena  ex- 
temo  media,  near  the  middle  of  the  wing. 

The  wing  was  probablj  a  little  more  than  three  inches  long ;  its  greatest 
breadth,  measured  b;  a  line  at  right-angles  to  the  ooBtal  border,  is  1.08  inctefl ; 
from  the  apex  of  the  wing  where  the  upper  branch  of  the  vena  Kajndarit  toaches 
it,  to  the  lowest  point  of  the  lower  enter  angle,  2.01  inches;  from  the  center 
of  the  upper,  inner  large  spot  to  the  outer  margin,  1.05  inches;  greatest 
breadth  of  an  interspace,  0.34  inches. 

This  ioseot  is  allied  to  the  Conv^terygidse  by  the  simplioity  of  its  neuration, 
bnt  differs  from  that  &mily  not  only  in  the  orass-veining,  but  in  the  mode  of 
branching  and  the  proportion  of  the  wiDg  allotted  to  each  of  the  veins.  It 
appears  to  belong  to  a  family  hitherto  nndescribed.  I  do  not  know  of  a  single 
insect,  living  or  fossil,  which  approaohea  it  in  the  structure  of  the  wings.  The 
spots  on  the  wing  form  a  most  remarkable  feature. 

The  following  specimens  on  shale,  rep- 
resented by  figures  8,  9  and  10,  appear  to 
be  the  wings  of  insects,  and  being  proba- 
bly more  nearly  allied  to  the  Ewphemeridtt 
than  to  other  Neuroptera,  should  be 
grouped  under  the  generic  name  ttwphem- 
erite»: 

No.  8  may  be  called  Eupkemerita  sim- 
plex,  in  which  the  wing  veins  are  seen  to 
diverge  from  and  aiiproaoh  each  other 
irregularly,  one  portion  or  wing  forming 
gentle  sinnattoos  which    the  other  does 


No.  9  may  be  called  * 
Eaphementet  gigoM,  and  re-  . 
sembles  somewhat,  in  its 
outline,  the  fin  of  a  fish. 
It  is  composed  of  strught 
veins,  forking  feebly,  with 
very   slight  divarications, 
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orovded  w  cIomIj  «poi)  ooe  another,  that  the  wing  cannot  be  cmnpared  wiA 
that  of  any  knoirn  insect ;  and  jet  I  do  not  knoir  vhj  Kaatiptera  of  an  ez- 
eeedioglj  lov  itraotnre  maj  not  once  bare  had  ioch  wings. 

No.  10,  with  onrred  Teina,  may  be  called  Euphem- 

eriUi  ajinii.    In  Has  speeimen  the  veins,  instead  of 

being   aearly  straight,  are  Terj  strongly  cnrved; 

they  are  nnmerons  as  in  the  other  species,  and  Airk 

in  a  similar  manner;  their  origin  is  too  ragne  for 

e  they  &de  ont  before  reaching  the  base. 

The  specimens  in  iron  nodnles  are  all  from  Hkiod  creek,  and  those  on  shale 

from  the  roof  of  the  coal  seam  near  Morris,  except  Noa.  S  ani  6.' 

Hon. — In  the  foregoing  Bkhtci  8,  9  ud  10,  the  engnrer  hu  unfortnn&telj  mingled  the 
lines  of  ihuling  with  thoM  Intended  to  represent  the  Teins,  to  ■■  to  render  the  lattet 
acKToely  distingnlshable.  No.  8  U  enlaiged  aeu-ij  t<ro  diuneler*.  The  others  ue  nstonl 
Siie.  F.  B.  X.  ud  A.  H.  W. 
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CHEMICAL    ANALYSES. 

Prop.  A.  H.  Woethen, 

State  Geologist  of  lUinois : 

Sib — ^I  respectfully  report  the  following  analyses,  made  by  me,  at  your 
request.  J.  V.  Z.  Blanet. 

No.  1. — Name:  Hydraulic  Limestone.    JF'omuUion:  Lower  Garboniferoua.    Orcvp:  Si. 
Louis.    LoedlUy  :  Four  miles  south-east  of  Carrollton,  Greeue  county,  Illinois: 

Clay  and  insoluble  matter .•••  2S.49 

*     Carbonate  of  lime.. 44.90 

Carbonate  of  magnesia « , 25 .  44 

Peroiide  of  iron 5.21 

Soluble  silica none . 

Alkalies,  loss,  etc 96 

100.00 

No.  2. — Kame :  Hydraulic  Limestone.    Formation  :  Lower  Carboniferous.    Oron^ :  St. 
Louis.    Locality  :  Thompkins'  Mill,  Greeae  county, Illinois : 

Clay  and  insoluble  matter 48 .  68 

Carbonate  of  lime 80.70 

Carbonate  of  magnesia 18.81 

Peroxide  of  iron 2.75 

Soluble  silica none. 

Alkalies,  loss,  etc 49 

98. 78 

No.  8. — Name:  Hydraulic  Limestone.    Formation:  Upper  Silurian.    G^rot^^.*  Niagara 
Limestone.    ZocalUy  :  Four  miles  north  of  St  Charles,  Kane  county,  Hlinois : 

Clay  and  insoluble  matter 11.80 

Carbonate  of  lime 40.88 

Carbonate  of  magnesia 48 .  64 

Peroiide  of  iron 1.40 

Soluble  silica ..•..^. • none. 

Alkalies,  loss,  etc 2.80 

100.00 


^ 
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No.  4 — Name:   Hydranlio  Limestoae.     Formation:   DeTonian.      Orfntp:  Hamilton. 
Locality  :  Grafton,  Jersey  county,  IlHnoiB: 

Olay  and  insoluble  matter 28. IS 

Carbonate  of  lime 69.80 

Gari>oiiate  of  magnesia 16.08 

Peroxide  of  iron 1.00 

Soluble  silica none. 

Alkalies,  loss,  etc., 49 

100.00 


No.  6. — Name:  Hydraulic  Limestone.    Formation:  Upper  Silurian.     Group:  Niagara. 
Locality  :  Blue  Island,  Goolt  county,  Illinois : 

Glaj  and  insoluble  matter 48 .  66 

Carbonate  of  lime 81.60 

Carbonate  of  magnesia 22.24 

Peroiide  of  iron •••, 1.20 

Soluble  silica II 

Alkalies,  loss,  etc 1.80 

100  26 


No.  6. — Name:  Limestone.    Formation:  DeTonian.   Orot^:  Oriskany.    Locality:  Bald 
Rock,  Jackson  county,  Illinois : 

Clay  and  insoluble  matter • ••     1.66 

Carbonate  of  lime •  87 .  20 

Carbonate  of  magnesia 60.00 

Peroxide  of  iron 80 

Soluble  silica * none. 

Alkalies,  loss,  etc 89 


100  00 


Sxcnoir  or  Coal  Sbam  at  Jonei  fhaft^  on  the  eouth-west  quarter  ofeectijon  14,  townekip  6,  rofige 
6  i0et/,  near  Georgetouny  in  JRandolph  counfy^  lUinou^  ae  obaerved  by  Colonel  J,  W.  Fo$ter, 
Anahfsee  by  Dr.  Blaney, 


Layers. 


1.  CBlacksmlth) . 
8.  (Peacock).... 

8.  (Middle) 

4.  (Block) 

6.  (Bottom) 

7  feet,  6  Inches 


Thtckness. 

Water 
at800o. 

Fixed 
carbon. 

Vol.  com. 
matter. 

Ash. 

80  inches. 
14     do. 

81  do. 
18     do. 
16     do. 

6.810 
7.600 
9.860 
6838 

8.476 

68.768 
60.000 
46.688 
61.676 
66.846 

88.687 
40.085 
89.600 
86.600 
86.880 

8.880 
1.876 
6.818 
5.800 
10.000 

88  inches. 

Color  of  aah. 


White  and  flocculent 

do.  do.      

Faint  larender 

Pare  white 

Faint  shade  of  brown. . . . 


NoTi. — ^The  analys>)s  of  iron  ores,  clays,  etc.,  intended  for  this  yolume,  have  not  been 
oompleted,  and  their  publication  is  necessarily  deferred.  A.  H.  W. 
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PAOK. 

Astylospongia??  Cbristiani 848 
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Blanchard's  coal 127 
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Black  slate 41,  115 
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Bridgeport  limestone 248 
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Bursacrinus  Wachsmuthi 479 

Galciferous  sandstone 280,  281 

Garbondale  coal,  section  of 72 

Carboniferous  species 450 

Carboniferous  system 1 

Catillocrtnus  Wachsmuthi 465 
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Chonetes  Illinoisensis 605 

Chrestotes  lapidea • 667 


rcnuotfCftsi 


.  .  Ta 


INDEX. 


m 


PAOB. 

Oranatocriniifl  projectns 496 

Graoatocrmufl  Sbnmardi ••.••••  .498 

Greene  coantj,  geology  of. 122 

Greene  county,  general  section  of 128 

Greene  county,  Qaatemary  deposits  in.  128 
Greene  county,  Goal  measure  section  in.  124 
Greene  county,  St.  Louis  limestone  in.  .127 
Greene  county,  Keolcuk  limestone  in. . .  128 
Greene  county,  Burlington  limestone  in.  129 
Greene  county,  Kinderhook  group  in. .  .180 
Greene  county,  economical  geology  of.  .180 

Gyroceras  ?  constrictum 446 

Gyrocerasf  Bockfordense •....459 

Hamilton  group 22,  40,  68,  116 

Hamilton  group,  fossils  of . .  •  • 419 

Harrison's  quarry .,  260 

Hkmkristina 666 

Hemipronites  subplanus ft49 

Heterocrinus  crassus 824 

Heterocrinus  subcrassus  •  •  • 826 

Hodge's  creek,  coal  of. 14, 124 

Horse  creek,  exposures  on 280 

Hybocrinus  ?  incurrus.  •  •  • 827 

Hydraulic  limestone : 

[lll,ai9,  1»8,  182,  148,  264  284, 
Hydraulic  limestone,  analyses  of.  .678,  674 

Illaenus  crassicauda 822 

lUenus  taurus 820 

Ihsbcts  op  Goal  Miisimn 666 

Iron  ores: 

[29,  61,  79,  100,  119,  182,  148,  217 

ISOITKMA , ,.,. , 4^2 

Isonema  depressa 448 

Jackson  county,  geology  of .  • 53 

Jackion  county,  section  of 61 

Jackson  county,  Oriskany  group  in  ... .  62 
Jackson  county,  Onondaga  group  in. . . .  62 
Jackson  county,  Hamilton  group  in. . . .  68 
Jackson  county,  Burlington  limestone  in  64 
Jackson  county,  Keokuk  and  St.  Louis 

groups  in.: \ 

Jackson  county,  Cbester  group  in 

Jackson  county,  Conglomerate  in 

Jackson  county.  Coal  measures  in 

Jackton  county.  Quaternary  deposits  o£ 
Jackson  county,  economical  geology  of.  76 
Jackson  county,  building  stones  of ... .  78 

Jackson  county,  iron  ores  of 79 

Jackfon  county,  lead  ores  of. 70 

—73 


64 
66 
68 
69 
76 
76 


PAOI. 

Jackson  county,  sak-petre  cayes  in  ... .  80 

Jackson  county,  salt  wells  in %,  80 

Jackson  county,  agricultural  resources.  81 

Jackson  county,  coiU  localities  in 74 

Jefferson  county,  geology  of 219 

Jefferson  county,  economical  geology  of  286 
Jefferson  county,  mineral  waters  of. . .  .286 

Jersey  county,  geology  of 104 

Jersey  county,  section  of  strata  in 106 

Jersey  county.  Quaternary  system  in. .  .106 

Jersey  county.  Goal  measures  of 107 

Jersey  county,  St.  Louis  group  in Ill 

Jersey  county,  Keokuk  group  in 1 12 

Jersey  county,  Burlington  limestone  of.  118 
Jersey  county,  Kinderbook  group  in  . .  .116 

Jersey  county.  Black  slate  of 116 

Jersey  county,  Hamilton  group  of 116 

Jersey  county,  Niagara  limestone  in.. .  .116 

Jersey  county,  Cincinnati  group  in 117 

Jersey  county,  Trenton  limestone  in. .  .118 
Jersey  county,  economical  geology  of.  .118 

Jersey  county,  soil  and  timber  of 120, 

Jones'  coal,  analyses  of. ■.  674 

Keokuk  group 64,  112,  128,  140 

Keokuk  group,  fossils  of. 608 

Killian  settlement,  coal  of 71 

Kinderbook  group 4I,  116,  180 

Kinderbook  group,  fossils  of 450 

Lake  tunnel,  peculiar  features  of. 248 

Langley's  coal. 109 

LaSalle  county,  geology  of. 267 

LaSalle  county,  scenery  of. 269 

LaSalle  county,  timber  of 260 

LaSalle  county,  geological  formation  o£260 

LaSalle  bounty,  riyer  section  of 261 

LaSalle  county,  drift  deposits  in 262 

LaSalle  county,  coal  measure  section  in.26S 

LaSalle  county,  fosdls  of. 266 

LaSalle  county,  coal  area  of 271 

LaSalle  county,  middle  coal  of. 278 

LaSalle  county,  upper  coal  of 274 

LaSalle  county  coals,  quality  of 276 

LaSalle  county,  Trenton  Umestone  in. . .276 

LaSalle  county,  Trenton  limestone  fos- 
sils of . , 279 

LaSalle  county,  St.  Peters  sandstone  in.279 

LaSalle  county,  Calciferous  beds  in. . .  .280 

LaSalle  county,  economical  geology  o£.28S 

LaSalle  county,  mineral  springs  in 286 

LaSalle  county,  gas  wells  in 286 


TV 


INDEX* 


PAGE.' 

LaSalle  county,  artesian  wella.  ........  285 

liOad  mines  of  Hardin  coontj 17 

Lead  mines,  product  of .  •  • 18 

Leaia  tricarinata  .........••.••••...'.  641 

LXPIDKSTHES • 622 

Lepidestbes  Goreji • 625 

LeptocoBlia  flabellites 897 

Lichas  cucullus 299 

Lingula  snbspatulata. 487 

Lingala  quadrata •  •  • .806 

Litbopbaga  lingnalis 686 

Loess 60,  76,  108, 128,  241,  268 

Lower  Helderberg  group 25,  86 

Lower  Helderberg,  fossils  of. 868 

Long's  qoarries,  LaStlle  county 277 

Lyons,  outcrop  at. 249 

Maboning  sandstone. 7 

MarseiUes,  outcrop  at 272 

Marion  county,  geology  of. .192 

Marion  county,  geological  formations  of.  198 
Marion  county,  economical  geology  of.  216 

Marion  county,  iron  ores  in 217 

Marion  county,  localities  in. 216 

Marion  county,  timber  and  agriculture. 21 7 

Makanda  coal 71 

Mazonia 568 

Mazonia  Woodiana 668 

Megaptera  (subgenus) 887 

Megaptera  Casei 887 

Megatbentomum  pustulatum 670 

Meristella 864 

Merista  l»vis  ? 876 

MXTOPTOMA ..606 

Metoptoma  ?  umbella 606 

MiCRocrcLUS .420 

Microcyclus  discus 42O 

Miller's  lime  kiln ^ 246 

Mill  shaft  at  DuQuoin,  section  of. 94 

MiamiaDaniD....... .........666 

Modiolopsis  modioliformis 294 

Modiolopsis  orthonota 296 

Modiolopsis  ?  perovata 438 

Moore's  coal,  analysis  of. 142 

Moore's  coal,  section  of 137 

Morris  coal 1 1 

Murcbisonia  bicinota. 817 

Murphysboro  coal,  analysis  of. 77 

Murpbysboro  coal n,  69 

Murpbysboro  coal,  section  of 70 


PAOX. 

Mylacris  antbracophlla .668 

Mtriapoda 666 

Nasbyille  sbaft,  section  of 16St 

Niagara  group,  fossils  of. 844 

Niagara  group 116,  246 

Niagara  limestone,  fossils  of 268 

Nettle's  coal 126 

Oboltts  (Trimerella?)  Oonradi 861 

Odontociphalus 416 

Onondaga  beds 28,  88,  89,  62 

OmrcHASTKR •  • 626 

Onycbaster  flexilis 626 

Onycbocrinus  diyersus 49% 

Opbileta  Owenana 818 

Oriskany  group •  •  •  .24,  87,  62 

Oriskany  group,  fossils  of 898 

Ortbisbybrida 871 

Orthis  lowensis,  var.  furnarius 424 

Orthis  MoFarlanei 428 

Orthis  subcarinata .••.. .878 

Orthis  (undet  sp.). . . : 410 

Ortboceras  anellum • .  818 

Orthoceras  (Ormoceras)  Backii  ?. 298 

Pausocampa  . . . .' .'666 

PalsDOcaris  typos 652 

Paleontology. « 289 

Palseopterina 666,  667 

Pasceolus  ?  dactylioides. 846 

Pentamerus  oomis 428 

Pentamerus  subglobosas 429 

Pernopecten  Shiimardianus  ?.....,•••  .468 

Perry  county,  geology  of 84 

Perry  county.  Coal  measures  in 87 

Perry  county,  section  of  beds  in 88 

Perry  county,  economical  ge<^ogy  of. . .  97 

Perry  county,  iron  ores  in 100 

Perry  county,  building  stones  of 101 

Perry  county,  agricultural  resources  o£ .  101 

Permian  strata,  remarks  on 8 

Pinckneyville  sbaft,  section  of 90 

Phacops  rana .....*....«..•  .447 

Plattcxras  .••....•. f . .  884 

Platyceras  biserialis 60^ 

Platyceras  baliotoidee 468 

Platyceras  (Exogyroides)  reversum  . . .  .408 
Platyceras  (Ortbonychia)  pyramidatum.889 
Platyceras  (Ortbonychia)  Quincyense. .  .610 
Platyceras  (Ortbonychia?)  8ttbundatum.467 


INDEX. 


T 


PAOI. 

Platjceras  sinrale 889,  406 

Platjceras  subundatom ••••...  887 

Platyceras  yentricoBum 441 

Platjcrinites  hemisphericus 611 

Piiitjcrinites  Niotensis.  ..............  618 

Platycrinites  planus 467 

Platycrinites  scobina 466 

Platjcrinites  (Pleurocrinus)  asper 468 

Pleurotomaria  Casii 869 

Pleurotomaria  cyelonemoides 860 

Pleurophorus  costatiformis.  ..•.....••  .685 

Pleurod!ot7iim  problematicam 407 

PorcelKa  nodosa.  •  • 468 

POROCRINUS 829 

Poroorinus  orassus • 880 

Porociinus  pentagonus. .  •  • 882 

Post-oak  flats,  description  of. 86 

Pot-holes  in  limestone. .  • 262 

Poteriocrinites  carinatus 486 

Poteriocrinites  Indianensis • 616 

Poteriocrinites  (Scaphtocrinus)  Waoh- 

smuthi 488 

Poteriocrinites   (Scaphiocrinus)    tenui- 

dactylos 490 

PoteriocHnites  subimpressus 486 

Poteriocrinites  tenuibracbiatos 484 

Potters*  clay.  .80,  62,  81,  119,  181,  142,  284 

Price's  coal  mine 284 

Productos  exantbematos  f •  .412 

Productus  magnns .628 

Proetos  ellipticos •  .460 

Pterinea  ?  subpapyracea 487 

Pterinea  Thebesensis •  •  •  864 

Pterinea  ?  undulata. 466 

PULMONABLA. 660 

Raphistoma  lenticularis 816 

BeceptacuHtes  globularis. ; 801 

Receptaculites  Oweni .802 

Beese's  coal  mine 283 

Retisselseria  Condoni 401 

Rhodocrinites  nanus 476 

Rbyncbpnella  speciosa 894 

Rhynchonella  Missouriensis 450 

Richart's  coal 71 

Richvie w  shaft,  section  of 164 

Saccocrintts 847 

Saccocrinus  Ghristyi. 847 

Salt-pctre  oaves 80 

Schoenaster  Wachsmuthi.  •  •  • 499 


PAOX. 

Scott  county,  geology  of , 184 

Hcott  county,  section  of  rocks  in ,  .186 

Scott  county,  Coal  measures  of. 186 

Scott  county,  St.  Louis  group  in. ......  188 

Scott  eounty,  Keokuk  group  in. .140 

Scott  county,  Burlington  group  in. .  • .  .140 
Scott  county,  economical  geology  of . .  .141 

Scott  county,  potters'  clays  in 142 

Scott  county,  hydraulic  limestone  in. . .  .148 
Sedgwickia  (Sanguinolites  ?)  snbarcuata.687 
Shoal  creek  limestone : 

[96,  148,  169,  176,  180,  182,  220 

Shelton's  coal  mine 288 

Spirifer  Engelmanni 898 

Spirifer  fomacula 488 

Spirifer  hemicyclus. , , , , 899 

Spirifer  paradoxus  ?....• 416 

Spirifer  perextensus 414 

Spirifer  perlamellous 884 

Spirifer  propinquus  . . . . : 680 

Spirifer  subundiferus.  ....••••• 484 

Steganocrinus  pentagonus 474 

St.  Johns  shaft,  section  of. 98 

St  Louis  group 42,64,  111,  lSi7 

St.  Peters  sandstone 279 

Streator  coal,  section  of, 270 

Strutopora 868 

Striatopora  Missouriensis 869 

Stricklandinia  elongata,  var.  curta 402 

Strophomena  (Strophodonta)  sp.?.  .411,  412 
Strophomena(Strophodonta)  cavumbona  374 

Strophomena  unicostata. 886 

Strophomena  rhomboidalis 426 

Strophostylus  ?  canoe  Uatus 404 

SUBULITES 861 

Subulites  (Polyphemopsis)  brevis 862 

Swallow  rock 68 

Taxocrinus  gracilis •  •421 

Tellinomya  alU 809 

Tellinomya  yentricosa. 807 

Tentaculites  Oswegoensis 842 

Tentaculites  Sterlingensis 848 

Tentaculites  tenuistriata 841 

Thebes  sandstone 27 

Thornton  quarries 246 

Trematospira  ?  imbricata 881 

Trenton  group,  fossils  of  .   ........••  •291 

Trenton  coal  shaft,  section  of 178 

Trenton  limestone 28, 276,  279 


n 


yi 


INDEX. 


PAOX. 

• 

Troohonema  nmbUio&ta S14 

Tropidoleptuf  carinatos • 427 

Taliaon's  coal 126 

Union  ooirntj,  geology  of. • .  88 

Union  county,  section  of  rocks  in 86 

Union  county,  L.  Helderbei;g  group  in. .  86 
Union  county,  Clear  creek  limestone  in.  87 
Union  county,  Onondaga  group  in. ...  88,  89 

Union  county,  Hamilton  group  in 40 

Union  county,  black  slate  in 41 

Union  county,  silicious  shales  in 41 

Union  county,  8t.  Louis  group  in. .  •  •  •  •  42 

Union  county,  Chester  group  in 44 

Union  county,  conglomerate  in 60 

Uidon  county,  economical  geology  of . .  61 
Union  county,  superficial  deposits  in. .  •  60 
Union  county,  agricultural  resonicesof.  66 

Union  county,  iron  ores  of. • 61 

Union  county,  lead  ores  in • . .  •  •  62 


PAOK. 

Union  county,  potters'  clays  of. 63 

Union  county,  marbles  of 64 

Union  county.  Bur  stone  of 64 

Union  county,  mineral  springs  of. 66 

Yanuxemia  ?  Dixonensis.  ..••.. 297 

Washington  county,  geology  of. ..... .  .M6 

Wasbing^n  county,  formations  in 147 

Washington  county,  section  "bf  rocks  in.l48 
Washington   county,  Upper  Sandstone 

group  in ....^ ......164 

Washington  county,  economical  geology 

of 169 

Wall's  colliery,  section  of 94 

Wilkey's  coal  mine 284 

Williamson's  coal,  section  of. 108 

Zaphrentis • .  •  • .410 

Ztgospira.  .  • 877 

Zygospira  subconcaya. ...  • 880 


EHRATA. 

Reulf  tn  at  the  taltowliig  emtU,  ud  a  tew  olben  of  l«a  ImpotiADca,  would  hiTS  bMO  conecUA 
baton  printing,  If  the  work  hwl  b«ea  ■ter«atjped ;  bnl  u  It  mi  prinlsd  off  diiectlj  (ram  tbe  trpu,  M 
tutif««chfamiwureDd7,  tbajwaie  not  ab«md  In  tlme(«>reonecUoB,gz(»ptliigkpDrtli)ni>fllunnla 
>  part  of  ths  sdltlon : - 

Pige  11, 14Ui  lino  from  lop,  tor  "town  U  «ut,"-nid  "town  14  raLlh." 

Pmgs  *7,  lIUi  lino  ffoni  top,  for  "Bjmdalonsi,"  raid  '-JlmertODM." 

Vtge   «^  >lb  lins  from  lop,  fm  '■soaihweii,"  rod  "northwom." 

Page  IS4,ethllDa  from  bottom,  far  "bed  Dfthe  tuck,"  ruid  "bed  of  thacnek." 

Page  mi.  IMta  line  from  bottom,  for  '-faUit^r,''  rsad  "fknber." 

Page  ai4,  lul  Iloa  below,  for  "obliln,"  lead  "obtain." 

Page  21B.  Sth  Ilirefrom  tup,  for  "loieiUrfiiinH,"  read  "wucharAwn." 

Pege  3U,  SUth  Uue  from  butUHn.  IDr  -'({iianemaiy."  nad  "Qoatsraan," 

Pjge  Ml,  14th  line  from  top,  fbi'liu.'  rrad  "h»e.'> 

PagelU,«Ui"     -  -    —  ...  - 


Page  Mi,  ttth  line  frouj  top,  Ibr  '-Bwagey,''  read  "8' 
Pa^s  Ul,  mh  l<ne  trja  urn,  add  flgiiieB  IS.  after  le 
Page  IM,  latta  Una  from  (op,  for  '^AmUmaria,"  i 


PagelM,  lltta  Una  from  (op,  for ''AnDuUmiria,"  read  "iftHroCmariO.'' 

PaijaSSl,  ilib  llDB  hum  top.  Dm  "tHagarttim,"  read  "Xlagarauit." 

Page  Ibl.  Tth  line  from  the  top,  fOr  "peinllariiF."  read  '-peciiUarlj." 

Page  ISH,  Nth  liDOiramtop,,  for  ■'ai(ree,"  read  "aiJaea,'' 

Page  too,  I»tb  line  fnHn  Ihe  top,  for  TOb  utrioIO,"  read  "VUU  atUvaOt." 

Page  Ml.  Mh  Hue  from  top,  for  "Sl  Peiem  Llmeaione,"  reid  ■'81,  Petoia  Bindatone." 

Pa){B  MM,  Mihlina  ft-um  bottom,  aod  page  MI,  Bppenlne,  fu-  ■'■-'—' -—  " 


TOi  line  tf 


Page  Ml, 

Paae  Mi ,  ,_„.  .._ 

pige  S»«,iaih  line  from  top.  for  "hlght,"™ad  "heLght" 
Page  3H,  Btb  1  De  from  boitum,  tor  "dlaphraeus,"  read  "dlaphragnu." 
Page  »Wk,  8lh  Hoe  from  top,  tor  ■'Keniis.''raid  ■'genera." 
Puie  8)1,  Ith  line  from  top,  for  '^eem."  raid  "iwou." 

Pag' aw  lltband  »d  lines  from  the  top,  for  "L.  rkomtelifaK^TeMl  "5.  rhmMiIaUi." 
Page  M9,  Mb  line  r.oia  loji,  for  '-JfoHtocriaM,"  raid  "MtaUtoerinv*.'" 
Paxa  S  JS,  lib  Una  from  bottom,  for  Hia-v,'-  read  "fliaore." 
Piga  8S.1,  Mih  line  from  bjttoui,  for  '•jiant-faga"  read  "jlaiu-fagia.'' 

F»t!a  ^Sl^  lOtb  line  from  tdp,  for  "ISH^   Uep.in  ReL^DU.  eic,"  lead  "ie6S.  Paper  Uraed  In  adTMiee 
nr  laih  Report  KeKFDU,  and  Onall;  printed  In  lUtta  Report.'^ 

i«,hH„-froni  ttotiom.  for  ■seplura.'' lead  'Veptam," 

im  top,  fk)r  •vropinqiiua^^'  r«ad  "propinqaa.'^ 

II  and  4M,  In  Ibe  headlnee,  ths  Dame  of  the  clan  OvMoM  ahoidd  hlTe  bean 

lu  uB  ume  neat;  type  lined  elnwheie  far  the  ni  oiea  of  claaaea, 

lilb  lloe  tiom  botlom,  Ibt  -TnaintU,"  read  "/miMUli." 

13th  Una  from  bottom,  add  the  Inltlda  "M.  and  W."  after  BlriaUipm  jn*KwrAiw(l. 

let  llnp  at  lop,  fjr  "itita  .nedB,"  read  "this  species." 

3d  Hoe  fro  n  lop.  far  •'MuScrinaia.'"  read  "auSaaHnara." 

I4ib  line  from  bottom,  for  "ufparlile,"  and  "bipartite." 

aid  line  from  boltooi,  fjr  "a  narrow  fOramen,"  read  "the  narrow  foramen." 

A.b  line  frombillom,  for  "(7j/>(iiia,"  read  "Cj/rllna." 

erase  ISlh  line  from  botioo. 

Sd  line  from  top.  for  •P.  ocolfi,"  l«ad  "it.  «mil«." 

8lh  line  from  b  .itom,  for  "alJ  four,"  read  -all  of  onr." 

id  and  Tib  lines  ^om  bottom,  and  pa^  410, 1'tlb  line,  for  'Ibesal,''  read  "fMMtto." 

Bib  Unoftom  botom.  tor  "dorealyslve,' read  "yenlral  ralie." 

fitb  Hue  from  botlom,  rue  "flbnomailr,'  read  ^'abnormallj." 
raite  ^rt.  llil)  Hue  from  bottom,  for  ■■Sarkatcbewin,"  raid  ■'Baakalchawaii." 
Pat^e  *«,  M  line  ffoqi  bottom,  for '-Aibsb  laca,"  n 
Pjge«Sl,«[h  line  from  Iha  botlom  for  "dlBlln^■'l 
PaKO  *M,  llth  line  from  ■  -      ■-- 

alao,  aamapage.  Insert  I., ^ „ , 

Page  IBO,  Stblloe  from  the  a  ittom,  for  "aomewtut  largpr,"  read  "aomawhat  lonnr." 

PagOB  U*  and  ii%  the  oame  of  tbe  order  AtUroblta,  luid  page  sn,  that  of  the  order  SMmldta,  m 

wrongly  printed  in  ibe  type  elsewhere  used  for  classes. 
Paueftfl,  »d  line  troni  bottom,  fot  'ad lerior,"  read  "posterior. " 
PlaUI,  bSdUneorhaadlng.  for  "i>iCAi/rt(,"  read  "UtltAyrd." 
We  hiTS  not  bad  accss  to  Sowerbi's  Ulnersl  Conchologj,  excepting  Che  Osrmvi  translatlim.  In 

genus  /'i^d^Mi'we  obs»Te^ey  dllTr  as  fulTow's:  Bconn,  PmL  AE9«sli*(Nom.  Z.)  and  d'Orblgnj  clla 
ftlHlS— Brunn  g('lng  VoL  I.  p.  l.iS;  while  de  Konlcck,  Ojridson,  Klnj;  aud  Herrmannaen  cite  It  1814.~ 
KlriL-  also  giving  VoT  I.  plxe  153.  Tb'^  former  data  Is  probahlj  that  on  ibe  llile  page,  and  1814  that  of 
theneCuaJistiMofVol.  lufihe.Mln.  Conch.  Tblsdlia^'reemont  beiwoeo  die  authors  to  whom  we  at 
dlffennl  Umei  refemd,  not  bins  a(  Bret  obMrred,  baa  cuosed  some  diacrepanciea  In  oni  cliatloni  ot 
the  genns  ProiuttiH,  Id  this  aod  (be  precedlo.^  TOlome. 

wa  alao  cited  the  geona  PUrima.  (n  the  tKioi  vo  ume,  from  Goldf isa'  Petret  Qerm.,  which  bean 
thadaie  ISM-IS33,  as  follow! :  "PUrinea.  Ooldfuss,  18SJ,  Fetnf.  Qerm.  II.  p.  lU."  We  hare  sfnca  Ob- 
wrved,  howcTvr,  thai  according  id  HerrmannaeD  and  ottaera,  this  genua  tfasaclnallf  pabUahedlh  1831, 
Which  latter  dale  wd  bsTC  glveo  In  Ibis  volume. 

The  following  errata.  In  ihe  luiniduction  to  VoL  H,  were  onlr  corrected  in  a  part  of  the  edltlOD,  asd 


PLATE  I. 

PAOB. 

Pig.   1.  C0MAROCY8TITB8  Shumardi,  M.  and  W 292 

1  a.     View  from  below. 

1  6.     Side  Tiew  of  same. 

Fig.   2.  C0MAROCY8TITES  Shumardi,  var.  oboonigus,  M.  and  W..294 

2  a.     Side  view  of  an  imperfect  specimen  with  a  part  of  the  column  attached, 

the  body  being  filled  with  crystalline  matter. 
2  b.     Bide  view  of  another  specimen  of  same,  showing  the  body  only. 

Fig.   3.  PoROCRiNUS  PENTAG0NU8,  M.  and  W 332 

Side  view  of  body  and  column. 

[By  an  oversight,  the  description  of  this  species  was  inserted  along  with 
the  fossils  of  the  Cincinnati  group.] 

Fig.   4.  Orthoceras  (Ormoobras) Backii,  Stokes? 298 

View  of  an  internal  cast,  showing  the  irregularities  formed  by  an  organic 
deposit  on  the  inside  of  the  walls  of  the  shell.  Also  of  the  mould  of 
the  large  beaded  siphuncle,  with  a  cast  of  its  central  cavity. 

Fig.   5.  Vanuxemia?  Dixon en8I8,  M.  and  W 297 

6  a.     A  right  side  view. 

5  b.     Posterior  dorsal  view  of  the  two  valves  united. 

Fig.   6.  Lychas  CUCULLU8,  M.  and  W 299 

6  a.     Side  view  of  the  glabella. 
6  b.     Anterior  view  of  same. 

6  c.     Posterior  view  of  do. 

Fig.    7  a.  M0DIOLOP8I8  ORTHONOTA,  M.  and  W 295 

Side  view  of  left  valve,  as  seen  lying  in  the  matrix. 

Fig.   7  b,and8.  M0DIOLOP8I8  modioliformis,  M.  and  W 294 

7  6.     Dorsal  view  of  the  two  valves  united. 

8.     '  Side  view  of  same,  the  basal  margin  being  a  little  defective  at  the  an 
terior  end. 
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PLATE   II. 

PAOK. 

Fig.   1.  Reokptaoulites ? 301 

1  <L     Sido  riew 

1  6.     View  of  summit.      [Cell  mouths  represented  too  large,  especial! j  near 

the  outer  margin.] 

Fig.    2.  ReOEPTAOULITES  GL0BULARI8,  Hall? ....301 

2  a.    Yiew  of  summit     [Cell  openings  too  large.] 
2  b.     Side  yiew. 

Fig.   3.  Rbcbptaoulites  OwENi,  Hall 302 

View  of  a  fragment  of  a  Urge  specimen  (under  side) ;  the  central  per- 
foration being  formed  by  the  breaking  away  of  the  attenuated  central 
protuberance  of  attachment  A  part  of  the  surface  shows  the  rhombic 
or  quadrangular  cell  mouths ;  while  the  right  hand  upper  part  of  the 
figure  shows  the  rounded  form  of  the  cells  within,  as  seen  wher^  the 
surface  has  been  broken  away. 

Fig.   4.  LiNQULA  QUADRATA,  Eiohwald 306 

4  a.     View  of  internal  cast 
4  6.     Side  view  of  same. 

Fig.   5.  Ambontghia  intermedia,  M.  and  W 306 

6  a.     An  anterior  view  of  internal  cast 

6  b.     Lateral  view  of  same.     [Striae  a  little  too  coarse,  and  too  oblique  ] 

Fig.   6.  Tellinomya  ALTA,  Hall 309 

6  a.     Anterior  view  of  internal  cast 

6  b.     Side  view  of  same. 

Fig.  7.  Tellinomya  VENTRI008A,  Hall 307 

7  a.    Anterior  view  of  an  internal  cast. 
7  b.     Dorsal  view  of  same. 

7  c.     Side  view  of  same.      [Anterior  ventral  margin  not  prominent  enough.] 

Fig.   8.  CiiiETETBS  PETR0P0LITANU8,  Pander  (sp.) 304 

8. a.     Side  view. 

8  b.     View  of  the  concentrically  wrinkled  under  side. 

Fig.   9.  CYPRI0ARDITE8  OBLiQUDs,  M.  and  W 311 

•  9  a.    Anterior  view  of  internal  cast. 

9  6.     Side  view  of  same. 
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PLATE   III. 

PAQK. 

Fig.    1.  Illanus  CRA86I0AXJDA,  Wahleob.?? 322 

1  a.  Dorsal  Ttew,  showing  the  pygidium  and  thorax  ;  and  posterior  margin  of 
the  head.  [The  pjgidiuin  should  have  the  anterior  lateral  margins 
truncated,  instead  of  produced  and  acutely  angular.] 

1  b.  An  imperfect  view  of  the  glabella,  with  a  part  of  its  posterior  margin 
obliquely  folded  under,  and  the  cheek  on  the  right  flattened  out  by 
pressure. 

Fig.   2.  iLLiSNUs  TAURUS,  Hall 320 

Dorsal  view  of  a  cast,  the  head  being  arched  oyer,  so  that  only  about  one- 
half  of  its  full  length  is  seen. 

Fig.   3.  Orthooeras  anellum,  Conrad 318 

View  of  a  part  of  internal  cast.     [Septa  and  annulations  too  oblique.] 

Fig.    4.  MURCHISONIA  BIOINTA,  Hall? 317 

Side  view  of  an  internal  cast. 

Fig.   6.  Troohonema  UMBiLiOATA,  Hall  ?  (sp.) ^ 314 

6  a.     Front  yiew  of  internal  cast. 

6  b.  Back  yiew  of  same.  [Body  whorl  too  concave,  and  with  too  many  lines 
above.] 

Fig.   6.  Ophileta  OwENANA,  M.  andW 313 

6  a.     View  of  under  side  of  an  internal  cast. 

6  6.     Anterior  profile  view  of  same  inverted,  the  specimen  being  so  imbedded 

in  the  matrix  that  it  could  not  be  well  drawn  with  the  dorsal  side 
above . 

Fig.   7.  Raphistoma  LENTICULAR18,  Conrad  (sp).... .^ 316 

7  a  and  e.    Under  and  profile  views  of  a  specimen  referred  doubtfully  to  this 

species. 

7  b.     Upper  view  of  an  internal  cast  of  a  larger  specimen. 

Fig.    8.  Bellbrophon  PLATYSTOMA,  M.  and  W 312 

8  a.     Side  view  of  an  internal   cast  with  the  expanded   Up    mainly  broken 

away. 

8  b.     Dorsal  view  of  same. 

Fig.   9.  Cypricardites '/ 311 

9  a.     Right  side  view  of  an  internal  cast. 
9  b.     Anterior  view  of  same. 

9  cf.     Posterior  view  of  same. 

9  d.    Cardinal  or  doisal  view  of  game. 
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PLATE   IV. 

PAUB, 

Pig.   1.  Hbterocrinus  0RA88U8,  M.  and  W 324 

1  a.     Side  view  of  body  and  portions  of  the  free  rajs. 
1  6.     Opposite  view  of  same. 

1  e.     View  of  the  body  of  another  specimen,  with  the  pentagonal  colomn  at- 

tached. 

Fig.  2.      PoROORiNUS  ORA8808,  M.  and  W , 330 

2  a.     Posterior  yiew  of  body,  showing  the  arrangement  of  the  anal  and  other 

plates  on  that  side,  and  the  position  of  the  anal  opening  above. 
2  b.     Anterior  view  of  same. 

Fig.   3.  Hybocrinus?  inourvu8,  M.and  W 327 

8  a.     Lateral  view  of  body  and  portions  of  the  arms,  with  a  few  joints  of  the 

column  attached. 

5  b.     Another  view  of  same. 

Fig.   4.  DENDR00RINU8  ?  08WEGOEN8I8,  M.  and  W 333 

Posterior-lateral  view  of  an  imperfect  specimen,  showing  the  arrange- 
ment of  the  plates  in  some  of  the  rays,  up  to  the  third  radials ;  also  a 
few  of  the  upper  joints  of  the  column  connected  with  the  base. 

Fig.  6.      Heteroorinus  8UB0RA88US,  M.  and  W.. 325 

6  a.     Side  view  of  a  specimen  with  the  arms  and  a  portion  of  the  column  at- 

tached.    [Basal  pieces  not  well  represented.] 
6  b.     Side  view  of  another  specimen,  with  portions  of  the  arms  and  column 
remaining. 

6  c.     View  of  another   specimen  showing  (imperfectly)  the  large  proboscis 

extending  above  the  remaining  portions  of  the  arms,  and  connected 
with  the  arm-like  range  of  anal  pieces  on  it8  left. 

Fig.   6a.  Tentaculites  08WEG0EN8I8,  M.  and  W 342 

Showing  two  entire  specimens,  and  fragments  of  others  imbedded  in  the 
same  mass  of  limestone. 

Fig.   7.  Tentaculites  TEN  UI8TRIATU8,  M.  and  W 341 

7  a  and  b.     Side  views  of  different  specimens. 

Fig.   8.  Tentaculites  Steblingensis,  M.  and  W 343 

Showing  two  neatly  entire  specimens  and  fragments  of  others,  in  the 
same  matrix. 

Fig.   9.  Megaptera  Casei,  M.and  W 337 

9  a.     Left  side  view  of  a  specimen  with  portions  of  the  posterior  margin  and 

wiug  broken  away. 

9  6.     Anterior  view  of  same. 

Fig.   10.  Dolabra?  Steblingensis,  M.  and  W 339 

10  a.     A  left  side  view 

10  6.     A  posterior  view  of^same. 

10  e.     An  anterior  view  of  same. 

Fig.    11.  Strophombna  unioostata,  M.  and  W 335 

11  a.     View  of  outside  of  ventral  valve. 
1 1  b.     Interior  of  d(  r^al  valve. 

Fig.   12.  Cyrtolites  IMBRICATU8,  M.  and  W 340 
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PLATE    V. 

tAGM, 

Pig.    1.  Saccocrintjs  Christyi,  Hall?  (gp) 347 

Side  view  of  the  internal  cast  of  body  and  arm-bases;  the  form  of  the 
plates  being  defined  by  obscure  raised  lines  along  the  positions  of  the 
sutures. 

Fig.   2.  Pasoeolus  ?  DAOTYLioiDBS,  Owen  (gp.) 346 

2  a.     View  of  under  side. 
2  6.     Side  view  of  same. 

2  c.     Convex  or  upper  side  of  same. 

Fig.   3.  ASTYLOSPONOIA  ??  Christiani,  M.  and  W 344 

3  a.     Side  view.* 

8  b,c.  Opposite  end  views  of  same. 

Fig.   4.  Pleurotomaria  ctolonbmoides,  M.  and  W 360 

Side  view  of  an  imperfect  internal  cast.  [Wants  2  or  3  more  revolving 
lines  on  upper  part  of  body  whorl,  and  several  smaller  ones  on  the 
next  above.] 

Fig.   5.  Pleurotomaria  Cash,  M.  and  W 359 

Lateral  view  of  an  internal  cast. 

Fig.    6.  SuBULiTES  (PoLYPHEMOPSis)  BREYis,  M.  and  W 362 

Side  view  of  a  cast,  with  a  part  of  the  lip  imbedded  in  the  matrix.  [The 
suture  between  the  body  whorl  and  the  next  one  above,  is  too  famtly 
defined.] 

Fig.   7.  Obolus  [Trimerella?]  Conradi,  Hall 351 

An  internal  cast. 

Fig.   8.  Ambonychia  acutirostris,  Hall? * 356 

8  a.     Left  view  of  an  internal  cast.     [Anterior  basal  margin  too  prominent, 
and  beaks  scarcely  pointed  enough.] 

8  ft.     Right  view  of  another  cast.     [MiddJe  of  anterior  margin  too  prominent, 

and  scars  of  posterior  hinge  teeth  should  range  obliquely  downward 
and  backward.] 

9  r.      Anterior  view  of  the  specimen  reprcFented  by  fig.  8  a. 

Fig.   9.  Amphiccelia  neglecta,  McChesney 358 

9  a.     Left  side  view  of  an  internal  cast, 
y  6.     Cardinal  view  of  same. 
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PLATE    VI.* 

PAGB. 

Fig.   1.  Dalmanites  DANiB,  M.  and  W 363 

1  a.  Ad  internal  cast,  showing  more  than  half  of  a  large  indmdaal. 

1  6.  The  cephalic  shield  of  a  smaller  specimen. 

1  c.  Profile  side  view  of  same. 

1  d.  P^gidium  of  a  small  specimen. 

1  e.  Profile  view  of  same. 

1  /  Hjpostome  found  associated  with  the  other  specimens,  and  believed  to 
be  that  of  this  species. 

Fig.   2.  Cyolonema  ? 

[The  specimen  of  this  species  was  mislaid  before  we  had  an  opportunitj 
to  prepare  a  description.] 

Fig.   3.  Pterinea  Thebesensis,  M.  andW 354 

Oast  of  a  leh  valve.     [See  cut  of  a  better  specimen  in  text] 

Fig.   4.  Meristella?  sp.. 354 

4  a.  Dorsal  view  of  a  distorted  specimen. 

4  b.  Ventral  view  of  same 

4  e.  Profile  view  of  do. 

Fig.   5.  Centronella  BiLLiNGSiANA,  M.  and  VV 352 

5  a.     Dorsal  view  of  a  somewhat  distorted  specimen. 

6  b.     Ventral  view  of  same. 
6  c.     Profile  of  same. 

[See,  also,  cuts  in  text.] 

Fig.   6.  Hemipronites  subplanus,  Conrad  ?  (sp) 349 

6  a.     Ventral  valve.     [Striae  too  straight  on  posterior  lateral  ntargin.] 
6  b.     Dorgal  valve,  with  portions  of  the  shell  about  the  beak  removed 


*The  foMils  figured  on  this  plate  camo  fk-om  a  thlu  local  band  ofllmestone,  suppose  at  the  time  the 
plate  was  printed,  to  belong  to  the  Lower  Uelderberg  Group.  Later  inTestigatlons,  howeTer,  have  led 
UB  to  belleTe  It  belongs  more  properly  to  the  horizon  of  the  Niagara  Group. 
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Pl^TE  VII  —  C^nitinv^d, 
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Pig,    10.  Strophomena  (Strophodonta)  cavumbona,  Hall 874 

10  a.  A  cast  of  the  inside?  of  a  dorsal  valve,  with  some  of  the  inner  laminae 

attached. 
10  6.  View  of  a  partly  exfoliated  interior  of  a  dorsal  valve,  as  seen  imbedded 

in  the  matrix. 

Fig.    11.  Plattceras  pyRAiODATUSi,  Hall  ? 889 

Side  view  of  an  imperfect  specimen. 

Fig.    12.  Platyceras  spirale,  Hall 889 

12  a,  A  specimen,  with  the  apex  and  a  portion  of  the  Up  broken  away. 

12  b.  View  of  a  nearly  entire  specimen. 

12  e.  View  of  another  example  with  apex  and  lip  broken  a^ay. 

Fig.    18,  14.        Platyceras  subundatum,  M.  and  W 887 

18  a.  View  of  the  under  side  of  a  small  specimen^  as  seen  in  tl^e  matrix 
18  6.  Upper  view  of  another  specimen,  attached  to  the  rock. 
14  a.  View  of  a  large  individual,  with  some  of  matrix  concealing  the  spire,  so 
as  to  make  it  appear  free  from  the  body  whorl.     On  one  side  maj  be 
seen  a  few  large  folds,  which,  with  the  undulations  of  the  strise,  indi- 
cate a  sinuous  outline  of  the  lip. 
14  b.   Another  view  of  the  same,  showing  the  spire  to  be  nearly  or  quite  in 
contact  with  the  body  of  the  shell. 

Fig.     15.*  ACIDASPIS  HAMATA,  CoDFad 890 

Showing  a  part  of  hooked  appendage  of  the  posterior  side  of  the  head. 

Fig.    16.  Dalhanites  tridentiferus,  Sbumard 391 

View  of  the  under  side  of  the  anterior  and  lateral  margins  of  the  bead, 
with  its  tridentate  appendage,  as  seen  in  the  matrix. 

*fif  ml«tikeniimb«»ed  llg.  16  iu  the  text. 


PLATt  VTI.  ' 


Pig.     1.  ZYGOSPtKA  stTBCONOAVA ' .  .  . ....'..'  1  .  .  880 

I  a.  Ventral  view,  natural  size. 

\  b.  Profile  view  of  sartie.  '"  ' 

1  e.  Dorsal  view  of  same. 

Id  Dorsal  view  enlarged.     (Coettfr  too  D«n^ftnito  M<l  too  Mull] 

Fig.    2.  Tkkmatospira  ?  imbricata,  Hall ": 881 

2  a.  Dorsal  view,  natural  si-ze.  l  I      ■     . 
2  b.  Profile  view  of  flame.                                                                       '        ' 

2*'.  Ventral  view  of  same.  >  r 

2  </.  Dorsal  vifcwenlaiTged.  * 

2  e.  Ventral  view  en Jarged.  i;  i 

Fig.    8.  Ctrtika  Daxhani,  Htll  (Bp.) .....;.  .888 

8  a.  View  of  venrrafl  valv«  pArilv  imbedded  in  Che  matrix. 

'  8  6.  View  of  area  and  foramen,  as  seen  in  another  spe^tneii  iliib«dd^d  Inl  ihe 
iimestoiie  matrix. 

Fig.    4.  Striatopora  Mibsourieksis,  M.  and  W .'. 868 

A  somewhat  weathered  specimen,  showing  the  striated  cells.' 

Fig.    5.  Edrioorinub  pocillikor:^i8,  Hall ..,. 370 

6  a.  Side  view  of  a  specimen  composed  of  the  basal  and  first  radial  pieces. 

5  6  View  of  upper  side  of  same. 

Fig.     6.  OrTHIS  8UBCAR1NATA,  Hall , .  .878 

6  a.  Dorsal  view,  natural  size. 
6  b.  Ventral  view. 

6  e.  Cardinal  view.     [Not  showing  area  correctly.] 

6  d.  Enlarged  view  of  ventral  side.     [Stride  too  atratght  nn  ptatnrinr  iairtial  I  * 

margins] 

Fig.    7.  Orthis  uybrida,  Sowerby  ? 871 

7  a.  Dorsal  view,  natural  ►ize. 
7  b'  Ventral  view  of  same. 

7  e.  Profile  view. 

7  (/.  Ventral  view  of  another  specimen  partly  attached  to  the  matrix. 

7  e  Dorsal  view  enlarged. 

7/  Cardinal  profile  view.     [Does  not  show  the  area  very  clearly.] 

Fig.    8.  Meristei.la  l^bvis,  Vanuxem  ?  (sp.) 876 

8  a.  Profile  or  lateral  view. 
8  b.  Ventral  view  of  same. 

8  t.  Dorsal  view.      [Radiating  striie  too  distinct,  and  concentric  markings 

too  faint.] 

Fig.    9.  Spirifer  perlamellosub.  Hall 884 

9  a.  Anterior  view  of  a  gibbous  specimen. 
9  b.  Ventral  view  of  another  specimen. 

9  tf.  Dorsal  view  of  another  example,  with  the  lateral  extremities  brokeQ 
awav. 
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PLATE    VIII. 

PA6B. 

Pig.    1.  Stricklandinia  ?  klongata,  var.  curta 40S 

I  a.  Dorsal  vievr  of  an  interDal  oast,  imperfect  in  froat. 

1  b.  Ventral  view  of  another  cast. 

1  e.  Posterior  or  cardinal  view  of  same  specimen  as  1  6. 

Fig.    2.  Eatonia  PECULIAR18,  Conrad  (sp.) 895 

2  a.     Side  view. 

2  b.  Front  view. 
2  c.  Dorsal  view. 
2  d.     Ventral  view. 

Fig.    8.  Lbptoc(slia  flabbllitbs,  Conrad  (sp.) 897 

8  a.  Ventral  view. 

8  b.  Dorsal  view. 

8  c  Profile.     [Correct  in  outline,  but  showing  no  other  character.] 

Fig.    4.  RsNSSELiBRiA  CoNDONi,  McCUesney 401 

4  a.     Ventral  view  of  an  internal  oast,  with  some  remaining  portions  of  the 
shell. 

4  b     Part  of  another  internal  oast,  showing  the  cast  of  the  rostral  cavity  of 

the  ventral  valve. 

Fig.    5.  Spiriper  Enoblmanni,  M.  and  W 898 

6  a.    Internal  cast  of  ventral  valve,  showing  the  oast  of  its  large,  neatly  stria- 
ted rostral  cavity. 

5  h.    Ventral  view  of  the  exterior  of  another  specimen,  with  the  front  margin 

imperfect. 

5  e     Doi-sal  view  of  same,  showing  the  cardinal  area  and  foramen. 

6  d.    Profile  view  of  same . 

Fig.    0  (and  7a,  b  ?)    Spiriper  hemicyclus,  M.  and  W 899 

6  a.     Front  view  of  a  broken  and  distorted  speOimen. 

6  6.     Lateral  view  of  same. 

0  c.     Dorsal  view  of  another  specimen. 

6  d    Ventral  view  of  same  specimen  as  that  from  which  6  a  was  drawn. 

7  a  and  b.    Dorsal  and  ventral  views  of  internal  casts  of  an  allied  form. 

Fig.    8.  Lept^na  ?  NUCLE ATA,  Hall 893 

8  a     View  of  a  cast  of  the  exterior  of  dorsal  valve,  natural  sise. 
8  b.     View  of  an  internal  cast  of  ventral  valve,  natural  size. 

8  c.     View  of  8  a,  magnified. 
8  (/.     Do.  of  8  6,  magnified. 

Fig.    9.  Rhynchonella  speciosa.  Hall 894 

View  of  the  exterior  of  a  ventral  valve. 

Fig.    10.  Platyceras  bpiralb.  Hall 406 

View  of  an  internal  east,  with  the  apex  of  the  spire  broken  away. 

Fig.  12  (and  11  a,b  ?)    Strophostylus?  cancellatus,  M.  and  W 404 

11a.  An  imperfect  large  specimen,  possibly  of  this  species. 

\\  b    Upper  view  of  same. 

12.      An  internal  cast  of  one  of  the  typical  specimens. 
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PLATE  IX.* 

PAOB. 

Rig.    1.  Pleurodictyum  problbmaticum,  Ctoldf 407 

1  a.     View  of  under  side  with  the  base  remoTed  so  aa  to  show  the  oasts  of  coral- 

liies,  and  of  the  little  connecting  pores. 
1  b.     Upper  view  of  another  ifpecimebf  with  the  casts  of  most  of  the  corallites 

remoTed,  so  as  to  show,  in  the  middle*  a  cast  of  apparently  the  under 

side  of  the  base  or  epithica. 

1  e.    Casts  of  other  specimens  as  seen  in  the  sandstone. 

Fig.  2.       B ARYPHYLLUM  ?  ?  ARBNARiuM,  M.  and  W 409 

2  a     A  mould  of  the  upper  side,  in  a  soft  sandstone  matrix. 

2  b.     Another  mould  of  apparently  the  same,  but  circular  in  outline. 

Pig.    8.  Zaphbsntis  (sp.  undt.) 410 

8  a.     A  cast  of  the  interior  of  the  calice. 
8  6.     Another  yiew  of  same. 

Fig.    4.  Orthis  (sp.  undt ) 410 

A  cast  of  the  interior  of  the  dorsal  valye,  showing  cavities  left  by  the 
cardinal  process,  and  socket  plates. 

Fig.    5.  Stricklandinia  (sp,  undt.) 

A  cast  of  the  interior  of  the  ventral  valve. 

Fig.  6.       Strophomena  (Strophodonta)  (sp.  undt.) 412 

do.     A  cast  of  the  interior,  showing  the  crenulations  of  the  hinge,  etc. 

6  b.    Mould  of  the  outside  of  the  same  in  the  matrix,  showing  the  very  fine  ra- 

diating striae. 

Fig.  7  and  9.      Strophomena  (Strophodonta)  (sp.  undt.) 411 

7  a    •  Oast  of  the  interior  of  a  dorsal  valve,  showing  the  crenulations  of  the  hinge, 

the  cardinal  process,  etc. 
7  b.     Cast  of  the  outside  of  the  ventral  valve  of  apparently  the  same  species 

as  7  a. 
9.       Cast  of  the  interior  of  the  ventral  valve  of  apparently  the  same  species. 

Fig.    8.  Strophomena  ?  (sp,  undt.) 

8.       Cast  of  the  outside  of  another  form  from  same  locality  and  position  as 
the  above,  but  belonging  to  a  distinct  species. 

Fig.    10.  Dalmanites  (Odontocephalus)  (sp.  undt.) 416 

An  impression  of  the  anterior  alate  and  perforated  margin  of  the  head 
(nut.  size.) 

*At  the  time  thla  plate  was  printed,  the  sandstone  from  which  the  foa^lli  illnatratcd  on  it  were 
obtained,  was  sappoeed  to  belong  more  properly  to  the  upper  part  of  the  Oriakany  group;  bat  later 
Investigations  have  led  to  the  conclusion  that  it  belongs  to  about  the  horixon  of  the  Onondaga  division 
of  the  Cornlferoas  group. 
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PLATE   X. 

PA6K. 

Fig.    1.  Spirifer  PEREXTEN8U8,  M.  and  W 414 

1  a.  View  of  ventral  valve,  imperfect  at  the  lateral  extrcmitiea 

1  b.  View  of  same  valve  of  a  smaller  individual,  also  imperfect. 

1  e.  Cardinal  or  posterior  view  of  same,  showing  hinge,  area,  and  foramen. 

1  d.  Dorsal  view  of  another  broken  specimen. 

Fig.    2.  Spirifer  paradoxus,  Schlotheim  ? 415 

Ventral  view  of  a  specimen  with  the  shell  removed  on  the  left  side  so  aB 
to  expose  the  internal  cast  of  the  rostral  cavity;  while  on  the  right 
side  the  shell  remains  in  a  partly  exfoliated  condition. 

Fig.    3.  Productus  exaitthematus.  Hall  ? 412 

8  a.     Side  view  of  ventral  valve. 

8  b.     Ventral  view  of  same. 

8  c.  Same  view  of  another  specimen.  [In  all  of  these  figures  the  bases  of  at- 
tachment of  the  spines  are  too  small  and  too  round.  They  are  on  the 
specimens  little  elongated  tubercles.  The  radiating  costsB  are  also 
represented  (especially  on  fig.  8  a)  too  much  like  sharp  lines,  instead 
of  obscure  elongated  nodes.  The  two  spines  on  the  left  ear  of  fig.  8  o, 
belong  to  another  specimen,  apparently  of  same  species,  lying  in  the 
same  matrix,  but  not  represented  in  the  figure.] 

Fig.    4.  Dalmanites  (Odontocephalus)  aoeria,  Hall  ?  (sp.) 417 

4  a.  View  of  head  in  a  somewhat  crushed  condition. 

4  b.  Pygidiuro  found  associated  in  the  same  matrix. 

4  c.  A  smaller  pygidium  found  in  same  association. 

Fig.    6.  Spirifer  fluBUNDiFBRUS,  M.  and  W 484 

6  a.  Dorsal  view  of  a  rather  small  specimen,  with  the  external  layers  of  the 
shell  exfoliated. 

5  b.     Ventral  view  of  same. 

6  c.     Side  view  of  a  large  specimen  with  the  shell  mainly  exfoliated. 
6  d.     Dorsal  view  of  same. 

6  e.     Ventral  view  of  same. 

Fig.    6.  AsTRiBospoNGiA  Hamiltonensis,  M.  and  W 419 

A  specimen  consisting  of  the  numerous  mx-rayed  spicula  imbedded  in 
the  matrix,  but  not  in  a  condition  to  show  the  form  of  the  whole 
fossil. 

Fig.    7.  Strophomena  rhomboidalib,  Wahlenb.  (sp.) 426 

7  a.     Dorsal  view, 

7  b.     Profile  view  of  same. 
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PLATE   XI. 

PAGK. 

Fig.    1.  Phaoops  rana,  Green 447 

1  a.  Side  view  of  head,  with  some  of  the  body  segments  folded  under. 

1  6.  An  internal  oast  of  the  pygidium  and  portions  of  body  segments. 

I  e.  An  upper  view  of  same  specimen  as  1  a. 

1  (L  Anterior  view  of  head. 

1  tf.  Lateral  view  of  pygidium.     (Same  specimen  as  1  6.) 

Pig.    3.  MoDioLOPsis  ?  PEROVATA,  M.  and  W 436 

Side  view  of  left  valve. 

Fig.    8.  Grammysia  ?  ruomboidalis,  M.  and  W 439 

8  a.     Dorsal  view  of  an  imperfect  internal  cast. 

5  6.     Lateral  view  of  same. 

Fig.    4.  Platyceras  vbntricosum,  Conrad 441 

4  a.     Side  view.     [Margin  of  lip,  on  left,  not  entire;  and  lines  of  growth  not 

correctly  represented.] 
4  b.     Another  view  of  same. 

Fig.    5.  Pterinka  ?  subpapyracea,  M.  and  W 437 

View  of  left  valve. 

Fig.    6.  IsoMEMA  DEPRESSA,  M.  and  W.    [See  also  cuts  in  text] 443 

6  a.     View  of  lower  side. 

6  6.     View  of  upper  side. 

Fig.    7.  MiCROCYCLUS  discus,  M.  and  W 420 

7  a.     View  of  under  side,  showing  the  concentrically  wrinkled  epitheca. 

7  b.     View  of  upper  side  of  a  smaller  specimen,  showing  the  septa  and  fossette. 
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PLATE  XII. 

PAOR. 

Fig.    1.  Gyroceras  C0N8TRICTUM,  M.  and  W 446 

I  a.  View  of  the  concaye  side  of  an  imperfect  internal  cast  of  less  than  half 
of  a  volution,  consisting  in  part  of  the  outer  or  bodj  chamber,  and  in 
part  of  the  septate  portion. 

1  6.     Opposite  fiew  of  same. 

Fig.    3.  GoMPHOCBRAS  TURBiNiFORME,  M.  and  W 444 

2  a.     Side  view  of  an  internal  cast  incomplete  at  both  extremities. 

2  b.    Outline  section  of  the  smaller  end,  showing  the  position  of  the  siphuncle. 

Fig.    3.  Cyrtoceras  sacculum,  M.  and  W 445 

3  a.     View  of  the  convex  side  of  a  specimen  with  a  portion  of  the  smaller  end 

broken  away. 
8  b.     Lateral  view  of  same. 
3  <*.     View  of  concave  or  nearly  straight  side  of  same. 
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PLATE  XIII. 

TAQIL. 

Fig.    1.  LmouLA  SUB8PATULATA,  M.  and  W 437 

The  specimen  is  flattened  in  shale,  so  as  to  fraotare  the  shell  a  little  aloag 
the  middle,  bat  the  appearance  of  radiating  lines  there,  is  an  error  in 
the  engraving. 

Fig.    2.  Tbopidolkptus  cabinatus,  Conrad  (ep.) 427 

2  a.  Front  view. 

2  b.  Ventral  yiew. 

2  c.  Dorsal  yiew. 

Fig.    8.  Taxocbinus  qracilib,  M.  and  W 421 

A  side  view  of  a  nearly  entire  specimen,  excepting  the  oolamn. 

Fig.    4.  Ctrtika  TRiquETBA,  Hall  (sp.) 486 

4  a.  A  lateral  view. 

4  b.  An  anterior  view  of  same. 

4  e.  Cardinal  view  showing  area  and  foramen. 

4  d.  View  of  dorsal  or  flat  valve. 

Fig.    6.  Pkntamerus  bubolobosus,  M.  and  W 428 

5  a.     Front  view. 

6  b.     Dorsal  view. 

6  c.     Lateral  view  of  same. 

Fig.    6.  Pbntambbus  comis,  Owen  ?  (sp.) 428 

6  a.  Ventral  view. 

6  b.  Lateral  view  of  same. 

6  c.  Dorsal  view  of  same. 

Fig.    7.  Atbypa  abpbba,  Schloth  (sp.) 480 

7  a.    Ventral  valve  of  a  large,  coarsely  plicated  specimen. 
7  b.    Lateral  view  of  a  smaller  individual 

7  e  and  cL    Dorsal  and  ventral  views  of  same. 

Fig.    8.  Spirifeb  fobkacula,  Hall 488 

8  a.     Anterior  view. 

8  6.     Lateral  view  of  same.     • 

8  c.     Dorsal  view. 

Fig.    9.  Obthis  Iowbnsib,  yar.  fubkabius,  Hall 424 

9  a.     Dorsal  view  of  a  large  specimen. 

9  b.    Internal  view  of  ventral  valve,  smaller  size. 

Fig.    10.  Obthis  McFablanei,  Meek 428 

10  0.  Ventral  view,  showing  the  prominence  of  the  dorsal  umbo. 
10  ^.  Profile  view  of  same, 

10  c.  Front  view. 
\0d.  Dorsal  view. 

Fig.    11.  Atbypa  bbticulabib,  Linn,  (sp.) 482 

A  very  large  specimen,  with  the  free  margins  of  the  valves  greatly  ex- 
tended in  the  form  of  thin  laminse,  the  proper  outline  of  the  valves 
being  indicated  by  the  inner  broken  line. 
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PLATE    XIV. 

PAOl. 

Fig.     1.  POKCELLIA  NODOSA,  Hall 458 

1  a.     Dorea)  view  of  an  internal  cast. 

1  i.     Side  view  of  same. 

Fig.    2.  Gyrockras?  Rockpordense,  M.  and  "W 459 

2  a.     Side  view  of  an  internal  cast,  imperfect  at  both  ends. 

2  6.  View  of  the  outer  side  of  the  curve  of  same,  showing  the  thin  portion  of 
the  cast  covering  the  nearly  marginal  siphuncle,  to  be  broken  through 
at  places,  so  as  to  give  the  deceptive  appearance  of  a  small  marginal 
lobe  in  the  septa. 

Fig.    8.  Platyceras  haliotoidbs,  M.  and  W 458 

8  a.     View  of  the  upper  side  of  an  internal  cast. 

8  b.     An  under  view  of  the  same,  showing  the  form  of  the  aperture. 

Fig.    4.  Platyceras  subplicatxtm,  M.  and  W 457 

4  a.     Side  view  of  an  internal  cast,  showing  one  end  of  the  horse-shoe  shaped 

muscular  scar. 
4  b.     An  upper  view  of  same. 
4  e.     An  upper  view  of  another  specimen  in  which  the  muscular  scar  is  obsolete. 

Fig.    5.  Ptkrinka  ?  undulata 456 

A  view  of  an  internal  cast,  consisting  of  the  two  valves  opened  out,  with 
portions  of  the  margin  broken  away. 

Fig.    6.  Pernopecten  Shtjmardlanus,  Winchell  ? 453 

6  a.     View  of  a  large,  nearly  circular  specimen. 

6  b.     View  of  a  smaller  oval  specimen. 

Fig.    7.  Rhynchonella  Missouriensis,  Shumard 450 

7  a.     Ventral  view  of  an  internal  cast,  retaining  traces  of  the  radiating  strife, 

which,  however,  are  represented  too  fine  and  too  regular. 
7  6.     Dorsal  view  of  same. 
7  e.     Side  view  of  same. 
7  d.     Front  view  of  same. 

Fig.    8.  Proetus  ellipticus,  M.  and  W 460 

View  of  a  nearly  perfect  specimen,  magnified  about  two  diameters. 
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PLATE    XV. 

PAGI. 

Fig.    1.  Fbnbstella  (Lyropora)  rbtrorsa,  M.  and  W 604 

A  view  of  the  thickened  marginal  support,  with  the  thin  reticulated  ex- 
pansion, occupied  by  the  animal  cells,  all  broken  away. 

Fig.    2.  EvACTiNOPORA  oRANDis,  M.  and  W 608 

A  specimen,  as  seen  broken  across  transversely,  and  imbedded  in  the 
matrix,  showing  the  great  length  of  the  rays,  the  direction  of  the  pores 
penetrating  the  same ;  and,  near  the  middle,  some  indications  of  the 
laminated  structure  of  the  rays. 

Fig.    8.  Platyceras  biserialis.  Hall 609 

8  a.     A  lateral  view,  showing  the  curve  of  the  beak,  and  the  remaining  portions 

of  the  spines  on  one  side. 
8  b.     Another  view  of  the  same. 

Fig.    4.  Plattceras  (Exooyrocbras)  retersum,  Hall 608 

4  a.     Bide  view.    [Wrongly  represented  with  the  spire  free  from  the  body ;  see 

wood  cut  in  text.] 
4  6.     Another  view  of  the  same. 

Fig.    6.  Platyceras  Qdincyense,  McChesney 610 

6  a.     View  of  an  internal  oast,  with  the  upper  part  broken  away. 
6  h.    Another  view  of  the  same. 

Fig.    0  and  7.     Metoptoma?  nMBELLA,  M.  and  W 606 

do.     An  upper  view  of  a  somewhat  weathered  specimen,  differing  from  the 

typical  form  of  the  species  in  being  roughened  apparently  by  remans  of 

broken  up  costs  on  one  side,  and  other  irregularities  of  surface.     It 

may  be  called  M.  umbeUa^  var.  rugotcu 
6  6.     A  side  view  of  same. 

6  e.     View  of  an  internal  cast,  showing  the  horse-shoe  shaped  muscular  scar. 
*l.       An  upper  view  of  one  of  the  typical  specimens,  retaining  the  shell,  but 

with  the  apex  broken  away. 

Fig.    8.  Chonetes  Illinoi8EN8I8,  Worthen  .   606 

8  a.     View  of  ventral  valve  enlarged  two  diameters. 
8  6.    A  profile  view  of  same.     [Too  convex.] 


PLATE    XVI. 

PAOI, 

Fig.    1.  PoTBRiocRiNUB  TBNUiBRACHiATUS,  M.  and  W 484 

A  side  view  of  body  and  a  part  of  the  arms. 

Fig.    2.  AcTiNOCRiNus?  AMPLU8,  M.  and  W 470 

A  large  specimen  of  body^  with  portions  of  arms  and  column  attached, 
the  whole  being  somewhat  crushed  and  distorted  bj  pressure. 

Fig.    8.  Cyathocrenus  bnormis,  M.  and  W 481 

8  a.    Posterior  lateral  view  of  a  specimen,  showing  the  body  and  arms,  with  a 

piece  of  the  column  attached.    Also  showing  ihe|little  arm-like  lateral 

proboscis  on  the  right,  curving  in  between  the  arms.  ! 

8  6.     Anterior  view  of  same. 

Fig.    4.  AcTiNOCRiNus  (Batocrinub)  PI8TILLU8,  M.  and  W 472  1 

4  a.    Anterior  view  of  the  body  and  vault,  with  the  arms,  proboscis  and  column 

broken  away. 
4  b.    Posterior  view  of  same. 

Fig.    5.  CYATnocRiNUS  Wachsmuthi,  M.  and  W 482 

Posterior  view  of  a  nearly  entire  specimen  of  body  and  arms,  with  a  piece 
of  the  column  attached. 

Fig.    6.  Platycrinus  planus,  Owen  and  Shumard  ? 467 

A  side  view  of  body  and  portions  of  the  arms. 

Fig.    7.  ScAPHiocRiNiTS  Wachsmuthi,  M.  and  "W 488 

7  a.    Posterior  lateral  view  of  body,  with  a  portion  of  column  attached. 

7  6.     An  opposite  view  of  another  specimen,  with  a  part  of  the  arms  in  place. 

Fig.    8.  Steganocmnus  pentagonus,  Hall  (sp.) 474 

An  upper  view  of  the  typical  species  of  the  genus,  showing  the  vault 
(with  the  proboscis  broken  away)  and  portions  of  the  long,  free,  cov- 
ered rays,  bearing,  in  some  instances,  portions  of  the  arms  along  their 
sides. 

Fig.    9.  Platycrinus  scobina,  M.  and  W 466 

A  side  view  of  body  and  arms. 


siiiuAjaKsii,  simrja  m  xuasniiia 


PLATE   XVII. 

FAOB. 

Pig.    1.  PoTERiocRiifus  CARINATU8,  M.  and  W 486 

A  view  of  body  and  arras,  with  a  portion  of  the  detached  colomn  lying 
in  the  matrix. 

Pig.    2.  EvACTiNOPORA  RADiATA,  M.  and  W  502 

2  a.     A  Tiew  of  under  sidCf  showing  the  thick  non-poriferoas  edgeA  of  the 

rays. 
2  b,     A  side  view  of  the  same  inverted  and  partly  hidden  in  the  matrix.  T 

Fig.    8.  EvACTiNOPORA  8EXRADIATA,  M.  and  W 502  i 

A  transverse  section,  showing  the  outline  of  the  six  rays,  and  the  small 

nucleus,  as  seen  in  the  matrix.  I 

Fig.    4.  ScHOBNASTBR  Wachsmuthi,  M.  and  W 499  ' 

A  view  of  the  under  side  of  a  crushed  and  distorted  specimen. 

Fig.    5.  Onychocrinus  diversus,  M.  and  W 492 

6  a.     An  under  view  of  the  body  and  long  free  rays,  with  some  of  the  divi- 
sions of  the  latter  supporting  the  small  arms  at  their  extremities. 

Fig.    6.  BuRSACRiNus  Wachsmuthi,  M.  and  W 479 

A  side  view  of  the  body  and  portions  of  the  arms,  the  base  and  column 
being  broken  away. 
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PLATE  XVIII. 

PAGI. 

Fig.    1.  PoTBBiocRiNUS  8UBIMFBB88U8,  M.  and  W 486 

1  0.    Posterior  view  of  body  with  a  piece  of  the  colamn  attached. 

1  b.    Anterior  view  of  same. 

Fig.    2.  Rhodockinus  nanus,  M.  and  W 476 

2  0.    Posterior  Tiew  of  body,  with  a  fragment  of  the  column  attached,  and 

the  arms  and  proboscis  broken  away. 
2  6.    Anterior  Tiew  of  same. 

Fig.    8.  FoBBBSiocRiNns  Agabsizi,  yar.  GiaANTEUs 495 

A  side  view  of  a  very  large  specimen,  as  seen  flattened  in  the  matrix, 
with  a  few  of  the  arms  and  a  portion  of  the  column  attached. 

Fig.    4.  Belemnocrinus  WHirn,  M.  and  W 468 

4  a.     View  of  that  portion  of  the  body  composed  of  the  basal  and  subradial 

pieces,  wi^h  one  of  the  radials,  and  a  part  of  one  of  the  anal  pieces 

attached. 
4  6.     An  under  view  of  same. 
4  c.     Another  side  yiew  of  same. 

Fig.    5.  Oatillocrinus  Wachsmuthi,  M.  and  W .465 

A  view  of  the  body  with  the  long  thread-like  arms  attached. 

Fig.    6.  Granatocrinub  Shumardi,  M.  and  W 408 

6  6.     A  side  view  magnified  two  diameters.     [Fig.  6  a.  probably  represents  an 
under  view  of  O.  projectut.] 

Fig.    7  Granatocrinus  PROJECTUS.  M.  and  W 496 

A  side  view*  magnified  two  diameters. 

Fig.    8.  Granatocrnus  Norwoodi,  O.  and  8  ? 496 

A  specimen  with  the  delicate  arms  and  a  part  of  the  column  attached. 

Fig.    9.  Platycrinus  asper,  M.  and  W 468 

A  lateral  view  of  a  specimen  consisting  of  the  body  and  arms. 

Fifi.  10.  PoTBRiocRiNUS  (ScAFHiocRiNUs)  TBNUiDACTTLUB,  M.  and  W.  .490 

A  lateral  view  of  body  and  arms. 
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PLATE   XIX. 

PAOK. 

Pig.    1  and  2.     Lithophaoa  lingualib,  Phillips  ? 686 

1  0.    Lateral  yiew  of  a  large  specimen,  with  the  posterior  margio  broken  awaj. 
2.       Same  view  of  a  smaller,  but  more  nearly  perfect  specimen. 

Pig.  8  a  (not  8  h).    Allorisma  (CHiBNOMTA  ?)  htbrida,  M  and  W 538 

View  of  right  side.     [The  direction  of  the  ridges  of  the  surface  not  well 
shown.] 

Pig.    8  h.  Sedowickia  (Sanguinolites)  subarcuata,  M.  and  W 537 

Left  view  of  an  internal  cast. 

ft 

Fig.    4.  Anthracoptera  ?  fragilis,  M.  and  W 534 

View  of  left  valve. 

Fig.    5.  Pleurophorus  costatiporms,  M.  and  W.? 685 

Internal  cast  of  the  two  valves,  opened  out  and  lying  together  in  the  matrix. 
[See  wood  cut  in  text.] 

Fig.    6.  AvicuLOPBCTEN  Indianensis,  M.  and  W 582 

6  a     Cast  of  the  exterior  of  left  valve. 

6  b.    Mould  of  same  in  the  matrix. 
Fig.    7.  Aviculopecten. 

(Undetermined  species,  from  the  Keokuk  beds  at  Crawfordsville,  Ind.) 

Fig.    8.  Spirifer  propinquus,  Hall 530 

8  a.  An  anterior  view  of  ventral  valve. 

%b  A  cardinal  view  of  same,  showing  the  high,  flat  nrca,  and  the  large  foramen. 

8  c.  Profile  view  of  same  specimen. 


PLATE   XX. 

PAGE. 

Fig.    1  and  6  c.  Ctathocrinus  Parleti,  M.  and  W 617 

1  a.    PoBterior  view  of  body  without  the  arms. 

1  6.     Anterior  view  of  same.  , 
6  r.     A  lateral  riew  of  same. 

Fig.    2.  PiiATTCiinnjs  HBiosPHiBBious,  M.  and  W 511 

2  a.     Side  view  of  body  and  amiB. 

2  b.    View  of  under  side  of  same  specimen. 

Fig.    8.  Plattcbinxjs  NiOTENsis,  M.  and  W 618 

Lateral  view  showing  body  with  arms  and  a  part  of  column  attached. 

Fig.    4.  PoTERiociiiNUS  Indianbnsis,  M.  and  W 515 

Posterior  side  view  of  a  specimen,  showing  body  and  portions  of  arms. 

Fig.    5.  Ctathocriktjs  ?  (undetennined  ep.) 618 

6  a  and  b.    Lateral  views  of  body,  consisting  of  basal,  snbradial  and  first  radial 
pieces. 

5  e.     View  of  under  side  of  same. 

Fig.    6.  Ctathocrinus  quinquelobus,  M.  and  W 619 

6  a     View  of  posterior  side  of  body,  without  the  arms. 

6  b.     View  of  same  from  below. 

Fig.  7.      Productus  maonus,  M.  and  W 628 

7  «.     View  of  the  outside  of  ventral  valve. 

7  b.    View  of  outside  of  dorsal  valve,  and  beak  of  ventral  do. 
7  «.    An  internal  view  of  dorsal  valve. 
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